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388 
GIANT-SIZED 
pages 
It's New — It’s Big — It’s Better Than Ever 
It's From the “World's Hi-Fi & Electronics Shopping Center™ 


Here it is... the exciting, all-new 1963 Lafayette Catalog. 388 giant-sized pages 
(the largest in our 42-year history) . . .thousands of different items for the audio 
phile, experimenter, technician, hobbyist, engineer, student, serviceman . . . fully 
illustrated hundreds of different manufacturers. It’s the “World's Hi-Fi and 
Electronics Shopping Center” right in a catalog. 


Free Home Trial lets you try-what-you-buy at home. If you're not completely 
satisfied, the full purchase price will be refunded. 


SATISFACTION GUARANTEED OR MONEY REFUNDED. Lafayette's 30-day G 
LARGEST STOCK SELECTION. If it's in Electronics or Hi-Fi it’s in the Lafayette of Aan 

(~ 
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catalog — Citizens Band; Tape Recorders; Ham and Amateur Equipment; Test 
Instruments; P.A. Equipment; Radio & TV Tubes, Parts, Antennas; and much more, 


EXCLUSIVE LAFAYETTE KITS. Easy-to-assemble kits designed by Lafayette 
engineers for at-home construction. Dollar for dollar the best value for your money 
today. 

SPECIAL HI-FI SYSTEM PRICES. Select a hi-fi music system and get Lafayette’s 
special money-saving price. 


24 HOUR SERVICE. Most orders fully processed within 24 hours after receipt. 


LOWEST PRICES. You always save more with Lafayette’s low, low prices, 


3-IN-1 EASY PAY PLAN. Choose the plan that suits you best. No money down, 
up to 24 months to pay. 
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Chop, hard 
oak login 
seconds? 
A champ 
with an axe 
tells you how. 
See page 98. 


How much of 
you is fat? 

At Purdue 
they have a 
device that 
can tell lard 
from lean. 
Page 90. 
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HASTINGS: 


the best money 
you can spend on your car 


HASTINGS PISTON RINGS 


Stop Oi! Pumping 
Get new car power and 
performance from your 
present car with Hast- 
ings Piston Rings . . . 
motor-engineered exclu- 
sively for replacement. 
Your Hastings re-ring 
Job will pay for itself in 
il and gas savings! 


HASTINGS OIL FILTERS 


Keep Oil Clean 
The only filter made with 
DENSITE—a super-fil 
tering material 
oil visibly clean and free 
of abrasives from one 
filter change to the next. 
Hastings is your best 
bet, too, in air, diesel 
fuel and gasoline filters, 


CASITE ADDITIVES 
Make Your Car Run Better 
Tune-Up frees sticky valves, rings, 
$1.25. Motor Honey quiets engines, 
$1.30. 3-C stops hydraulic lifter 
noises, $1.50. Smooth-Seal stops 
transmission leaks, jerks and jars, 
$1.95. Leak-Stop stops cooling system leaks, $1.00. 
Stop-Rust inhibits rust and neutralizes acids, $1.00, 
Results guaranteed or double-your-money-back. 


Ask Your Service Man for Hastings Products 


HASTINGS 
HASTING 


S YEARS ON THE Glas Doe DTH NEVER AN ACCIDENT. 
AND THEN ONE MORNING... 


‘A CAVE-IN PUT ME SIX FEET ] (2) IN THE HOSPITAL, 


HAD 
INDER FOR SIX LONG MINUTES PLENTY OF TWAE TO THINK. 
[ quick! Get 
Him OUT OF 
THERE! 


FREE? sa 
Send coupon now... 
get all three books 


| sreciices CORRESPONDENCE SCHOOLS 
| sar C4418 SCRANTON 15, PA. 
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10 SEEN) @INEY GAVE ME SOME SAPLE 
AND I SURE 


ITLL BE 
‘SURPRISED THEA! 
‘SAY, WHERE 


SIGNING UP FOR THAT 1c. 
‘COURSE WAS THE SMARTEST 
© Tine t Ever DID 


THEN A FEW DAYS LATER, 
IMR. WALSH CALLED MAE IN... 


IM, (AA KEEPING 
HERE AND PUTTING all 


“HOW TO SUCCEED” 
A 32-page gold mine of ideas 
CAREER CATALOG 
ties in the 
8 you most 


SAMPLE LESSON (MATH) 
Shows the famous ston-by-stop 


HERES WHERE YOU COME IN! LET /.C.5. SHOW YOU THE WiAy TO 
(MORE PRY, RAPIO ADVANCEMENT, REAL JOB SECURITY! 
MAIL THIS COUPON TODAY! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Ics 


fecrmcat 


wortng Hew _ Special low rates to members af U.S, Armed Forces! 


NO. 1 
POWER TOOLS 


For Every Use 
and User 
with Louis Nye 


Black s Decker 


NEW 30-PIECE FIXKIT 


manship status 
Fixkit sports 
B&D U.100 
Drill with 


For Paul Bunyon! 


Black = Decker 


6%4" UTILITY SAW 


All set to build a porch? 


ghost on the job. T! 
635" Utility Saw is Black 
& Decker's biggest saw 


and operating 
Saws from only $49.95. 


craftsman Carl! 


Black = Decker 


9%" UTILITY DRILL 


Fy; a completely superior 
tool for the moni 
34" Drills from 
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For husband Harry! 


\ Black s Decker 


NEW UTILITY JIG SAW 


Does youngster love 
curllcuss? "Your wife. fancy 
Yalancee? Now you'll shine 

‘with both. This sleek, 
Se packed BAD Utility Jig Saw 
f handles like s sports car— 
through straight ‘or the ‘most 
+ | \ intricate cuts in wood, metal, 
| __ Plastic New low price $23.95 


Black « Decker 


priceless an- 

tique, or the hallway’ stairs, 
this B&D Deluxe Sander gives 
to 


Others " 
lecting Attachment is optional. 


For leader Lent 
Black & Decker 


Ye" CORDLESS DRILL 
‘With thin space age drill you 
‘elects 


And what capscity! Ona 
single for example, the 

Cordless easily drills 300' 44" 
holes in 4 fr. $59.90 complete 
with Power Pack and Charger. 


BAD tools are available at all leading retail stores, If unable 
to purchase, send check for exact amount and closest deal- 
‘er’s name to: The Black & Decker Mfg. Co., Dept. J-102, 
‘Towson 4, Md., for prompt delivery. 


=) Black = Decker 


Maker of the World's First 
Cordiess Power Tools 


PS readers 
talk back 


The Navy's Hot Rod 
As long as I can remember, your fine maj 
zing has been one of my favorites. I have oft 
enjoyed it without writing to tell you so, but in 
the case of the splendid article on Enterprise 
{*85,000-Ton Hot Rod,” July, p. 58], I feel I 
must. It is one of the most interesting and best- 
presented accounts of one of the vast numbers 
of complex operations in the Navy that I have 
seen, You and Mr. Harvey have produced an 
outstanding article. It will be referred to, I am 
sure, for years to come, just as we often refer 
to your magazine for events of the last century. 
Rear ApM. E, M. Eten, USN (Rer.) 
Director of Naval History 
Department of the Navy, Washington, D.C. 


. ++ The men at the Navy's Philadelphia 
shipyard spent a whole summer wiring the four 
catapults on the Enterprise. Our catapult men 
and inspectors did a great job insuring safety in 
both catapulting and arresting planes. We at 
the Philadelphia Naval Base have worked on 
nearly all the new carriers, but have never seen 
our yard or people mentioned. 

W. F. Wesemann, Mantua, NJ. 


Signaling the Flashy Driver 

Anyone interested in signaling the driver of 
a car that his turn signal is operating overtime 
“PS Readers Talk Back,” July, p. 10] needn't 
do all that electrical wiring. There's an inter- 
national signal for advising drivers asleep at 
the switch: the “talking hand.” 

You hold your hand up and display it to the 
offending driver while alternately touching and 
opening the fingers and the thumb. 

P. M. Gennaro, Beverly, Mass. 


Plenty of Water in Space 


Dr. Frank J. Hendel plans to recover water 
consumed by spacemen, plus an extra pound 
for every seven [“The March of Science,” June, 
p. 24], by mixing wastes into a sludge and 
burning it. The product: water, carbon dioxide, 
and nitrogen. What will be his source of oxygen 
to make carbon dioxide and water? 

Hat Baxer, Boise, Idaho, 


What do you think those spacemen are 
breathing? 


Telling the World? 

I enjoyed “Underground with the Terrible 
Titan” (July, p. 35], but one thing bothered me 
when reading it. The U.S, is giving away secret 
information on her defenses. I have noticed, 


too, that the submarine Nautilus can be bought 

anywhere as a scale model, showing plenty 

about the real one. An enemy would probably 

get all this information sooner or later, but why 
give it to them? 

D. K. Dicxsox, Columbus, Ohio. 
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709 W. Eighth St., PORTLAND, oF 


Why don’t you get a 
promotion, with bigger pay? 
Here's how others do it: 
MAFFENS every day. Two men start 


WE STARTED IN 
THE SAME JOBS 
AND NOW 
HE'S My Boss! 


‘Not the other man. He does his job 
too, but he docen't waste time hoping 
for something to happen. He knows he 
has to help it happen—by getting the 
‘special training that will make him 
worth a promotion, 


‘Which of these two men will YOU be? 


have a way of passing 


If promotions 
yo ty i ts too ong since ou had @ 
eal raise, then it’s time you found out 
what LaSalle training can do for you. 
‘Today there are more key jobs than 
there are trained men to fill them. 


Mail the coupon now to Jearn how you 
‘can qualify for one of these jobs. 


LASALLE EXTENSION UNIVERSITY 


An Accredited Correspondence Institution + 47 South Dearborn Street, Dept. 10-091. Chicago 5, I 


Please mail me, without cost or obligation, 
FREE booklet and full information on the 
field I have checked: 
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I 
1 
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ph 


“| Made— 
*510°° 


in One Month’s Spare Time” 
—says Earl Reid of Ohio 


(THE FREE BOOK offered below was a big first 

step ahead for men like Earl G. Reid of 
‘Thompson, Ohio, who says: “In one month I 
took in 8648, of which $510 was clear. I work 
only part time — do a lot of service calls on 
ranges, dryers — house wiring and elec- 
trical maintenance.’ 


YOU CAN “BEEF UP” YOUR INCOME, 
SPARE TIME, OR FULL TIME, 
WHEN YOU LEARN THIS WAY TO 


bi Electric Appliances 


arl Reid, 


are in use right now in 

American homes, Sevents 

six million MORE are 
People 


oa N@ experience 
ied, no bie Investment 
rn how to Ret tr Elec: 


a ‘hour! 
‘HUNDRED MIL~ money earn, 


fearn. 


td 
LION Biccirie Apphianees 


Quick, Sure Way to Learn 
Everything Yo 


while ‘you 


Need to Know 


makes sure each 
Gove right: Fendy to colle 


Appliance Repair boo! 

PREE Sample Lesson 
showshow oureasy. clearly 
Dictured instruction. 
Dares you for top earnings 
And & profitable future in 
fils, yg eld, Aut for Tess 
than '20¢ a 


business you've 
ing for! — and th 
to ‘train for it wit 

cessful for 


At no ext 
gyfh provide all Darts to 
‘assemble your own sturdy. 
Poriable Appliance Tester. 
hows you Where to re- tion 
speeds "your Work, 


0-6. {NO obliga: 
snd no salesman will 


NATIONAL RADIO INSTITUTE, 
liance Division, Dept. BK2. 
ington 16, D.C. 
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Not the Way They Heard It 

The warning to mind your p’s and q's 
[“Where’d It Come from?” July, p. 168] orig- 
inated in the English pub, as you say. It was 
not, though, an admonition to the bartender to 
measure out a full pint or quart when drawing 
a customer's ale. 

When a customer ordered a pint on credit, 


he'd ask the bartender to “put it on the slate.” 
As the drink was chalked up on the black- 
hoard, the customer used the phrase so he 
wasn't cheated and charged for a quart, 

J. H. Syirrn, Brampton, Ont. 


. «In the early days of printing, when type 
was set by hand, the printer had to pick out 
the letters one by one from a rack and place 
them in the press. Since the letters were back- 
wards, it was easy for an apprentice to mistake 
a lower-case p for a q and vice versa, And 
that’s where the admonition to mind your p's 
and q's came from. 

R. D, Ferris, Middlesex, Vt. 


Somebody Losing His Bearings? 
Somebody should tell Bob Owendoff [“ 
New Way to Find Yourself in the Woods,’ 
July, p. 50] that his method of finding true 
north is far from new. He'll find it on page 43 
of the Boy Scout Field Book, copyrighted by 

the Boy Scouts of America in 1948. 
Mike Jastes, Indianapolis, 


.. . So the Army is about to adopt a new 
method of finding Look up the 
Amny training manual FM 21-76, entitled Sur- 
tical, and dated 1957. It's available from the 
U.S. ‘Government. Pri for $1, On 
page 174, a method is described for finding 
direction which I think is substantially the 
same as Owendof’s 


C. P. Fiscuen, Collinsville, I. 


A simpler way to find a bearing is to 
use your watch as described in Your Own Book 
of Campcraft by C. T. Hammett: 

You hold your own watch level in the sun 
and hold a twig or grass blade over the center 
point so a shadow falls on the face. Then you 


slowly tum the watch until the shadow falls 
over the hour hand. Halfway between the 
shadowed hour hand and the 12 on the watch 
face (going around the watch the shortest way ) 


CONTINUED 


YOU GET EVERYTHING PICTURED—All For 1 LOW PRICE! 
Alten 


95 


commer 
ouretr 


Zz a 
Dw 


wat” NEON | AS 


is true north, The shortest way around varies 
one way if it’s a.m., the other way if it's p.m. 
Jit Browntow, Lancaster, Calif. 


... Llike a simple way to get my bearings: 
Hold your watch so that the hour hand points 
at the sun (standard time, of course); halfway 
between the hour hand and 12 o'clock is south. 
I've used this method many times. 

O. M. Toacersox, Wheaton, Minn. 


And if you haven't got a watch? 
Search for an Old Machinist 


I've purchased an old lathe made by Lodge, 
Davis. It’s an 18-inch swing lathe with the 
threading screw in between the ways of the 
hed. The half-nut and operating-rod mechanism 
ig missing. Unfortunately, the manufacturer 
destroyed all parts, blueprints, and other data 
on this lathe many years ago. Maybe one of 
your older readers could help me. 

If any machinist acquainted with, or owning, 
this model lathe—I suppose it's an’ 8-T—would 
send me a drawing so I could make this half- 
nut mechanism, it would be greatly appreciated. 

R. A. Raswer, Fairfield, Ohio. 


Strange Culinary Art 


Just read “The Other Fellow’s Job” (July, 
p. 90]. With carelessness rampant these days, 


our friend the cake-and-steak man does his bit 
—by adding cigar ashes to his cooking. Good 


appetite, pal; but I'll continue to take mine 
plain. 
F. F. Knauer, Bellerose, N.Y. 


Killing Them Off with Statistics 

I'm surprised you find it difficult to under- 
stand the “strange fact” that where automobile 
death rates are high, the injury rates are low 
{“Cars Kill in the West and South,” July, p. 
17). It’s simple. 

Assume a base of 100 people involved in ac- 
cidents: In state A, 80 or 100 are injured, 
leaving only 20 to be killed—a low death rate. 
For state B, we reverse the figures—if 80 di 
then the injury rate must be low; 20 out of 
100, in fa 

As for why particular rates occur in particu- 


lar areas, just glance at the map. High death 
CONTINUED 


Now! The oil that 
protects you if you 


forget to change 


Lots of people do forget to change 
motor oil on time. In case you might 
forget, drive with Pennzoil Z-7 . . . 
the oil with protection reserve. 
Regardless of price, you can’t buy 
a finer, longer lasting motor oil. 
Pennzoil is 100% pure Pennsylvania 
crude, refined by an exclusive process, 
making it the world’s richest motor 
oil. Z-7 makes it so complete you 
never need buy expensive extra addi- 
tives. Result: protection reserve. Cars 
perform better, engines live longer. 
Insist on Pennzoil. For your nearest 
dealer, write Pennzoil, Oil City 62, Pa, 


When to 
Change Oil 


Every 60 days under 
normal driving con- 
di 


stop-and-go 
orcold-weathercon- 


cheaper to 
change your llthan, 
your engine! 


PENNZOIL Z-7 — World’s richest, most complete motor oil . . . now with protection reserve 
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TELEVISION 
SERVICING 


RCA INSTITUTES 
OFFERS A COMPLETE 


COMMUNICATIONS 
ELECTRONICS 


SELECTION OF 


COMPUTER 
PROGRAMMING 


HOME TRAINING 
COURSES IN 


ELECTRONICS 


TRANSISTORS 


Prepare yourself for an exciting and profitable career in 
electronics. You need no special technical background to 
start your training. Even if you do not have high schoo! 
training, you can start your training at home under the 
guidance of RCA Institutes. Choose from RCA Institutes’ 
wide selection of courses including Electronic Fundamentals, 
‘TV Servicing, Color TV, Communications Electronics, Auto- 
‘mation Electronics, Computer Programming, Transistors. 
Practical work starts with the very first lesson. You get 


CLASSROOM TRAINING 
Classroom Training in New York City and Los Angeles. 
Day and Evening Classes start four times a year. In 
limited 
ladelphi 


addition, Radio Corporation of America off 
number of basic courses in Chicago, 
and Cherry Hill, N. J. (near Camden). Detailed informa- 
tion on request, 


RCA INSTITUTES, INC. Dept. ps-o2 
A Service of the Radia Corporation of America 
‘380 W. Ath Street, New York 14, N. ¥- 
10 5. Main St, Los Angeles 14, Calif. 


The Most Trusted Name in Electronics 


AUTOMATION 
ELECTRONICS 


prime quality equipment that you keep and can later use 
on the job. You never have to take apart one piece of equip: 
ment to build another. Perhaps most important, RCA’s 
liberal Voluntary Tuition Plan is the most economical home 
study method because you pay only for lessons as you 
‘order them. If you should interrupt your training at any 
time, you do not owe one cent. No other obligations. No 
installment payments required! Licensed by the New York 
State Department of Education. Approved for Veterans. 


Act today! Send for this 64-page career book FREE! 


‘To save time, paste coupon on postcard 


pecee cee S Sea 
RCA INSTITUTES, INC. Dept. PS-t2 

‘AService of the Radio Corporation of America 

350 West 4th St, New York 14, N.Y. 

Presn rush me your FREE unrated GAsae book decrbing your 
home taining program. No ebigation. No salesman wi 


Name—____Age__ 
‘lease print 


Address. 


City_____Zone__state__ 
{espuans—rone atantane of thes same RCA courts at no a 


'cst_no_sontage, pe rast, na Geay Send econo or 
[REX 'iccr Company, Li, $541 Royumount Arey Montreal 8, Quebec 


BUY DIRECT FROM OUR FACTORY 
PAmcoy 


Tir A 


POWER SAW KIT 


RuGceD 
HEAVY DUTY 


PROFESSIONAL QUALITY 


LIFETIME ENGINEERED 


UNCONDITIONAL 
10 YEAR 
GUARANTEE 


fob. 
Factory 


wt. 
12 Ibs. 


YOU GET: 
carrying mechan. 
rut control + Ground 


Complete 
ism with depth 
Spindle with. saw flanges « Preciled 
bearings » Tilt control * Etched metsl 
Bit indicator» Mitte gauge =. Motor 
mount. assembly »\ Brackets, screws, 
muta and bolts * ABC assembly plans 
lana for sturdy base, massive 2 

24" table» Pull operating natrue 
tions 

REVOLUTIONARY NEW PATENTS 
+.» NEW DESIGN 

“Top ‘quality full scale power toot with 
speed and accuracy of $100 machines! 
Even it you've never cut a piece of 
wood in your life, you can put this 
Saw. together in jig. time. All. you 
feed "are. common household. tobe, 
about 4S sheet 3h plywood fo 


GUARANTEED 10.00 Th 
ORK OF 180 BONO Ss 


about’? hours of apare 

ir i sain economy dee 

SSS TNESE Ney ty geminata abt 

* INDOOR FURNITURE anal mG Ri 

«"ouTOOOR FURNITURE 

“SHELVES & CLOSETS own factories. Buy direct from maker 
+ CHILDREN'S TOYS” *™”. enjoy a truly fantastic saving. 

neers TABLE STAYS LEVEL, BLADE TILTS 
Patented motor mount takes a 

AND SAVE AS YOU SAW standard 14 h.p. or large motor ~ 


NO RISK TO YOU _ Netos belt ght, assures perfect align- 


10 DAY MONEY BACK amar, 
GUARANTEE 


‘You must be completely 
satisfied or return 8” 
ower saw kit for full re- 
fund, Fair enough? 

‘SEND FOR YOURS TODAY! 


CLIP AND MAIL 
THIS MONEY 
‘SAVING 


tc. “Accessories, when wanted, 
tory prices. 
PERFORMANCE PROVED 

BY MORE THAN 500,000 USERS! 


SOMA AMERICAN MACHINE & TOOL COMPANY 
pene DEPT. PS-102, ROYERSFORD, PA. 


FREE CATALOG! eee 
an Machine & Tool Co, Dept Foltt Royeird, Pa. 
Tt Arbor Power Saw Kit at $9.95 
‘ip Fence at $3.50 (both for 13.45) 
Parmele 
a 
ci ot wiek eran winin 10 DAYS FOR FULL RE- | 
FUND, no questions asd. 


1 Please send free catalog of Ameri 
values, 


| 
a as, | 
cy. ZONE_STATE 


ieee pind — = — 
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5 greatest power tool | 


rates occur in states with wide-open spaces 
and much high-speed driving. In crowded, 
| urban states, much driving is slow and in heavy 
traffic. Hence, fewer accidents at such high 
| speeds as to cause death, 

Jor Kuecxxen, Great Neck, N.Y, 


| Cleaning a Plastic Pool 


| Just read about how to cl 
pool with siphon action [* 
Tips,” July, p. 120). 
The writer says to turn 
on the water until the 
hose stops spitting bub- 
bles, shut it off, and 
disconnect the hose, Un- 
less he disconnects the 
hose before shutting, off 
the water, he'll be in 
trouble, Some water— : 

nd sediment—will  si- * 

phon beck into his household water supoly, 

i Mixe Braxpexsenc, Mason, Ohio, 


in out a plastic 


The 100,000-Mile Club 


Thanks to Marx [“I Say It Pays to Run a Car 
| 100,000 Miles,” July, p. 82], I find I'm not the 
only oddball in the country. 

Upkeep on my ’51 Plymouth has cost me far 
|less than depreciation on a new car over a 
couple of years. Repairs: a couple of pairs of 
brake shoes, a couple of mufflers, batteries, and 
| tires. I need a quart of oil after 500-600 miles, 
| but there’s very little sign of burning ofl from 
the exhaust. 

D. C. Manswatt, Manhattan, Kans, 


«+ « Our '54 Chevrolet—150 series (2-door) 
—has 106,220 miles on it. Although we don’t 
keep as complete records as Mr. Marx, there 
have been no major repairs on the motor. Our 
upkeep is cheaper, too. Oil is bought by the 
case ($3.50 cheaper than buying by the can), 

At 80,000 miles, we put in new front. shock 
absorbers. A repaint job (excluding roof) cost 
us $70. 

My brother just traded in a 1960 car with 
only 25,000 miles on it. The dealer said it 
| needed a motor overhaul. 

G. Fron, Reading, Pa, 


. . « Let's have some stories on the second 
100,000 miles. My old Ford is well on its way, 
still running 2,000 miles without additional oil 
and doing better than 20 m, with the same 
old engine and parts that it came with. The 
only trouble we have is holding it down to the 
65 speed limit. It wants to cruise at 70. I don’t 
keep records on it. 

Envest L. Mrxear, Woodland, Calif. 


Crossing a Flooded Street 


That idea about loosening the fan belt to 
prevent engine wet-out [“Hints from the Model 
conTINUED 
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Garage,” July, p. 163] sounds good except for 
one thing. Loosening the fan belt will stop the 
water pump and the engine may soon overheat. 

W. S. A. Quin, Cleveland. 


How far are you going? 


. .. Lused your method of fording a flooded 
roadway all the time when crossing arroyos 
under water here on the Navajo reservation 
Then I found an easier way. I wrap the front 
grille and hood, and underneath up to the front 
wheels, with a piece of canvas, It’s faster than 
loosening the fan belt and it works fine, 

Ken Dovrurrr, Ganado, Ariz. 


So Old It's New 

In July [“What’s Coming in the 1963 Cars,” 
p. 47] you estimated that next year the auto- 
mobile industry would build more than 1,000, 


000 cars equipped with bucket seats. So what's 

new? Here is a p re of our 1905-model 

Buick equipped h bucket We even 

built some 1904 models with them. 

Buick reintroduced the bucket seat in 1960, 
starting the current trend, 
G. H. Rivrour 

Buick Motor Division, Flint, Mich. 


Plea for the Bald Eagle 


After reading “Last Chance to Save the 
‘agle” (July, p. 99], I wondered what 
coming to, Despite the things 
said about his character, most people love and 
respect this great bird—symbol of strength. If 
Americans continue to kill off the Bald Eagle, 
our national symbol will stand for something 
extinct! 


Pat Drew, Waukegan, Il 


Habit Weaves a Web 


Recently I installed seat belts in both our 
cars. The next few weeks were spent in vocal- 
izing about the buckling habit. 

‘The other day I went out to open the garage 
door for my wife, as I usually do, so she could 
put her car away. Without thought, she got in, 
buckled her belt, and drove the precarious 16 
feet past my smiling countenance! 

Art Myatrway, Long Beach, Calif. 
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The march of SCIENCE 


By Martin Mann 


Everlasting tires—from the wild element fluorine 


Some day your new car may come with tires fastened perma- 
nently to the wheels. They would never wear out, so there'd 
be no need to allow for replacement. This is only one of the 
exciting promises of a new process for making synthetics based 
on fluorine, the element that is so viciously corrosive as a free 
gas that it can’t even be stored in glass containers. Among the 
other prospects: clothes that 
won't burn, paints impervious 
to almost everything, tougher 
metal alloys, dazzling dyes, su- 
perior anesthetics and drugs. 

PS West Coast Editor Wesley 
Griswold checked out the story 
on a swing through Europ 
the Near East. At Birmingham 
University in England, Prof. 
Maurice Stacey—the rose-grow- 
ing chemist who pioneered the 
Dextran blood-plasma substitute 
—told him: 

“My colleagues and I have 
Prof, Maurice Stacey (right) consults with his found a convenient way to make 
assistant, Prof. John C. Tatlow, in their Bir- aromatic fluorocarbons—that is, 
mingham (England) University laboratory. fluorine-carbon compounds with 

ring-shaped molecules. The oth- 
er kind of fluorocarbons—aliphatic, with long chain molecules— 
are already very valuable for dry bearings (Teflon) and refrig- 
erants (Freon). With aromatic fluorocarbon we multiply enor- 
mously the possibilities for creating new synthetic materials. 
Many of them may have properties that simply weren't obtain- 
able before. 

“Fluorocarbons are so useful,” explained Professor Stacey, “be- 
cause they are exceptionally noninflammable. They resist heat, 
grease, water, and solvents. It takes so much energy to make a 
fluorocarbon in the first place that it forms a very strong bond, 
extremely difficult to break down. Our new compounds will 
already stand temperatures of 570 to 750 degrees. We aim to 
get the temperatures still higher when the compounds are com- 
bined with metals. That should make them useful in rockets and 
high-speed aircraft.” 

The British government, which backed the work of the Sta- 
cey team, is now financing a pilot plant at the University to 
turn out aromatic fluorocarbons in pound lots. Commercial pro- 
duction is still in the future. 


o 
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The March of Science . . . continued 


Wet blanket to shield moon men 


Flares on the sun, which send bursts 
of deadly atomic fragments (protons) 
through space, are one of the most wor- 
risome hazards facing the men who will 
fly to the moon. These bursts are so 
powerful that completely shielding the 
cabin against them would add nearly 
two tons to the Apollo spaceship; it 
would never get off the ground. The 
present plan is to duck the danger by 
scheduling the moon flight between 
solar flares (they can be forecast fairly 
accurately). Now, however, Dr. George 
R. Arthur of GE figures that personal 
shielding around each of the three astro- 
nauts might work. He suggests collap- 
sible armor of aluminum, plastic, and a 
water blanket. It would add only 1,200 
pounds to the load to be blasted off. 


Automation in Russia 


For years touring American engineers 
have come home sneering at Russian 
industry. Except for a show-place ball- 
bearing plant in Moscow and a few 
other factories, there are few of the 
| high-speed, mass-production assembly 
| lines that make Detroit a synonym for 
modern machine civilization. Most So- 
viet hard goods still come from job 
shops: The machines can turn out a 
variety of products, but can’t make any 
one product fast or economically. The 
idea that the Soviet Union will bury us 
by outproducing us brings smiles, 

Now Prof. John E. Gibson, automa- 
| tion expert at Purdue, thinks the laugh 

may be on us. He reports that the Rus- 
| sians have no intention of catching up 

with us; they expect to jump right over. 

They plan to go from their primitive 
job shops directly to the newest and 
most efficient type of automatic fac- 
tories based on what engineers call 
“closed-loop control"—and skip entirely 
the Detroit assembly-line stage. 

Most American factories, even auto- 
mated ones, use open-loop control. A 
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The March of Science . . . continued 


machine is designed to do a specific job; 
an operator stands by watching the 
dials. If the dials indicate that the ma- 
chine is not performing the job exactly 
right, the operator pushes buttons or 
turns knobs to correct it. This scheme 
might be compared to an automobile: 
The accelerator sets the speed, but the 
driver has to work the accelerator. 

‘A few cars do have a gadget that 
automatically moves the accelerator to 
keep a preset speed; the driver is not 
involved at all. That's closed-loop con- 
trol. Industrially, it means machines— 
even whole factories—that continuously 
check on what they are doing and ad- 
just themselves when necessary. 

Closed-loop systems are so accurate 
and fast they make practical new prod- 
ucts and processes that would be im- 
possible under human control. ‘This 
stage has already been reached in 
tary airplanes. To get very high per- 
formance, the aircraft designers have 


deliberately accepted instability that 
only complex automatic pilots can han- 
dle. If the black boxes go haywire, the 
human pilot has to bail out—he simply 
cannot fly without their assistance. 
But this is only the first step. Now 
coming out of the research labs are 
“adaptive” control schemes. They do 
not have to be preset. Only the very 
general requirements of the job are built 
into them. They figure out—by them- 
selves—exactly what adjustments to 
make as the problems come up: In an 
automobile “cruise control,” an adaptive 
system would reduce speed for curves 
or wet pavement, go faster on the 
straightaways, even obey speed signs. 
The U.S. has been slow to adopt 
closed-loop control (except for oil 
fining). The Russians, reports Professor 
Gibson, are going ahead full blast. They 
are assigning 20,000 engineers and tech- 
nicians to six institutes that will con- 


centrate on automating industries. 
CONTINUED 
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The March of Science . . . continued 


Sad end to world’s biggest machine 


They lowered the boom last summer 
on the largest piece of moving machin- 
ery men had ever attempted to build 
[PS Dec. '59, p. 85]. 

The awesome machine was to have 
been a gigantic radio telescope—a 600- 
foot, 20,000-ton metal dish that could 
turn completely around and tilt through 
nearly 360 degrees while holding its pre- 
cisely curved shape against movement, 
wind, and sun heat. After $42,000,000 
worth of work had been completed (to- 
tal cost was estimated at $200,000,000), 
the Defense Department decided that 


| 
the monster instrument would not be 
needed. 

Its intended purpose is still secret. 
Insiders say the telescope was to eaves- 
drop on Russian communications, pick- 
ing up their radio broadcasts as they 
were reflected back to earth from the 
moon. 

This may seem incredible, but of- 
ficial announcements did say that the 
big ear was sensitive enough to detect 
the faint radio signals radiated by stars 
38,000,000,000 light years away (the dis- 
tance in miles would be incomprehen- 
sible). Apparently the eavesdropping 
job can now be done better and cheap- 
er by the spy satellites that are already 
orbiting the earth. 

CONTINUED 


TUNE UP ELECTRONICALLY ANY CAR EVER MADE. 


domestic or foreign; compact or limousine; 4 cylinder, 6 cylinder or 8 cylinder; 6 volt or 12 volt. 


tracitaco DWELL TACHOMETER 


At last a streamlined instru- 
ment designed to provide the 
i most important services for 
NOTE: fame “tuning up" any and every car 
GIANT 612 ever made from a Model A 
Ford up to and including the 
METER FOR (EMG autoenatc: transmis: 
sion cars produced today. 
EASY, The Model AT-162 includes the 
Weal) Pia very latest design Dwell Meter, 
working in conjunction with a 
49-18) /\(¢h Yam dual range Tachometer and 
incorporating all modern im+ 
provements in circuitry design. 


Assure easy starts, jum performance and 
maximum gas economy with Model AT-162. 
‘The Model AT-162 will perform the services specified below 

in addition to many other tasks too numerous to mentio 

© Assure pre djustments of points that are slightly worn 
or pitted. 

© Indicate the most effective point setting without removing 
the distributor c. 


© ‘Indicate tne correct settings for external adjustment 4 
Cistributors. (A fecler gauge cartel Be- Gee tor makin 


correct adjustments on ine tee ef distriautor since many 
manufacturers’ specifications ’fo. ot fist the POINT BSP In 
The Model AT-162 provides three await inches They ist only the el angie Im degrees) © 
Sha: Nei TARR: provilen_ Sires: dees Insure. maximum gas econom viet engine running. 
ead the exact RPM while the engine is in neutral position 
degrees, and 0 to 90 degrees. The three Then ‘adjust ‘the carburetor’ in conformity with the ca 
dwell angle ranges specified above make manufacturer's recommendations. 
‘this instrument suital for making ac- @ To locate a “miss” you need only disconnect or “short” the 
curate dwell angle adjustments on all spark plugs one at a time with the Model AT-162 switchec 
4 cylinder, 6 cylinder, and 8 cylinder eas, to the Fachometer position 


paptndecS crinder ore © Com with peters trntlasiona fundion tary onty 
The dual vanan cheater Ie etramaty, tn ae Pe stalin Sgt fee Hb, he Me 
cote Jo Rr mena for Src Scat vanamissan ees ep 


cise carburetor adjustments The Model AT-162 is the most com 
a tachometer, 0 to unit in its price range ever produce « $ 
other gomes absolutely complete, ready to tre. 


jor making al 
e speeds. Only 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


Try it for 10 days before you 
buy. If completely satisfied 
then send $5.00 and pay the 
‘balance at the rate of $5.00 
per month until the total price 
of $29.95 (plus small P.P. and 
budget charge) is paid. If not 
completely satisfied, return to 
us, no explanation necessary. 


ACCURATE INSTRUMENT CO., INC. 
Dept. D-219, 911 Faile St., New York 59, N.Y. 


Please rush me one Model AT-162. If satisfactory | agree to pay 
$5.00 within 10 days and balance at rate of $5.00 per month 
Gntt total price of $29.95 (plus smail P.P. and budget charge) 1s 
Paid. If not satisfactory, I may return for cancellation of account, 


Name. 


Zone___State. 


ee | 


BUILD YOUR OWN 


ELECTRONIC ORGAN 


3 Models to 
choose from 


Concert Mode! 
$1200 
Consotete 
Mode! $800 


Spinet Mode! 


You'll love the rich, thrilling tone of a Schober Elec- 
tronic Organ, and you'll love the price, too—starting 
as low as $550. Whichever Schober Organ you prefer. 
you'll happily find it's only half the price of a com- 
parable, ready-made organ sold in a store. In fact, 
many people who could well afford to buy any organ, 
have chosen to build a Schober Organ simply because 
they prefer it musically! You get a full-size organ on 
which you can play classical and popular music. 

And you don’t have to be an electronic genius to 
build your own Schober Organ. The clear, concise, 
step-by-step instructions make it realistically simple, 
if you've never touched a soldering iron! 
‘Assemble it gradually if you wish. You may stort for 
as little as $18.94, Or you can order all the com- 
ponents of your organ to be sent at once, and assemble 
it in as little as $0 hours! 

Even a beginner can quickly lear to play a Schober 
Organ. You'll soon discover a whole new world of 
music, and endless hours of pleasure. Unquestionably, 
this organ is the king of instruments! 

‘We are so proud of our organs we've made a 10” 
Hi-Fi demonstration record we'd like you to hear. 
The initial cost of the record is $2 but this will be 
refunded when you send for your first organ build- 
ing kit. 


THE Schober O wan CORPORATION 


43 West 61st Street, New York 23, N.Y. 
Alsoavailable in Canada, Australia,and the United Kingdom 
<<< = = == —41 


MAIL THIS COUPON TODAY 
‘THE SCHOBER ORGAN Ci Ps32 | 
43 West Gist Street, New York 23, N. ¥. 

@ send me FREE booklet and other literature on 


! 
I 
I 


(Please send me the HiFi demonstration record. 
{enclose $2 which is refundable. when 1 order my I 


| 
I cw Zove_sate____ 
Plame es ee ee ee 
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The March of Science . . . continued 


What sharp teeth you have, Grandma! 


“There's diamond dust in them, Little 
Red Riding Hood.” 

Grandma might not be kidding. False- 
tooth jackets and bridgework are being 
made of fiber-glass plastic impregnated 
with real diamond dust. According to 
Diama-Lust Co. (1661 E. 14th St. 
Brooklyn, N.Y.), this composition du- 
plicates the brilliance of porcelain but 
is not so brittle, wears better than 
acrylic plastic, and is stronger than 
epoxy plastic. 


Coffee doesn’t sober up rats 


Profs. F. W. Hughes and R. B, For- 
ney of Indiana University got some 
laboratory rats drunk and then gave 
them coffee. The rats got drunker yet 
—‘the coffee intensified and prolonged 
the degeneration of behavior produced 
by alcohol.” This surprising result has 
still to be checked out on humans. 


Hunt for waves of gravity 


It is 46 years since Einstein's General 
Theory of Relativity predicted gravity 
waves. He said that gravity is a field 
of force, like electromagnetism, and that 
oscillations in the field should move 
through space in the form of waves just 
as oscillations in an electromagnetic field 
(radio waves) do. Now Prof. J. Weber 
of the University of Maryland is taking 
another crack at finding those predicted 
gravity waves. 


He's building 


two machines, one to 
generate gravity waves and one to de- 
tect them. The generator is an eight- 
inch aluminum cylinder six feet long 
that is vibrated by piezoelectric crystals 
(the gravity field should vibrate with 
the object that creates it). The detector 
is a huge aluminum cylinder—1% tons— 
fitted with measuring crystals to gauge 
vibrations that, presumably, will be in- 
duced in the cylinder ends by incoming 
waves in the gravity field, These cry: 


NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS {5 9.20 AN HR. 
START AT HOME 


SPARE TIME 


ith Table Top Machines 


We Help Finance You 


‘The multi-million dollar RubberStamp business—once controlled 
by a few big companies—is now being taken over by small opera- 
ein each community throughout the United States. Men 
yn who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special wording that 
bbuyara once were forced to buy from big cities, Material costing 
nly 27e makes a stamp that sells for 31,80. ‘The machine that 
does the work is simple and easy to operate and it turns out as yw aw a ar aay 
many as six Rubber Stamps at a time, each with different word 


ing such as names, addresses, notices, stock numbers, prices and RUBBER STAMP DIV. 

‘other “copy” needed by offices, factories and individuals, Work- J 1512 Jarvis Ave., Dept. R-3-L 

fog full capacity, it can earn as much as $8.20 an hour for y Chleage 26, Wlinots 

the operator! Now you can get into the big-pay business Please rush full particulars about your financing plan and 


Fount wih yur seu bons Stender Votaetened  iampesemlpertees bette tesregpiea ant 
Stuns ieee nie were y ueereres orkeee ssn ot at” 
help finance your start. Start making up to $9.20 an hour = _ eee 
from the very *reginning. Cash in on the profitable Rubber 
firm ene rears Ga Stn a 
sre EU co nade cal” yr 
Soe ea 


RUBBER STAMP Div. | Dept. R3-L 
1512 JARVIS AVENUE @ C! 


NAME 


Thousands of additional men 

Get that Job! will be needed to operate the 
eee e Heavy Construction Equipment 
that will be used to build the 


new Roads, Bridges, Dams, In- 
OPERATING sions asee thew 
Irrigation Systems, Pipe Lines, 

Missile Sites, Shopping Cen- 

A Y E UIPMENT ters, Home Sites, Airfields in a 


Complete practical training 
on OUR modern machines, at 
either of OUR Florida or Cali- 
fornia Resident Training Cen- 
ters, gives you the background 
you need to get that job you 
want as a HEAVY EQUIPMENT 
OPERATOR with the help of our 
NATIONALLY RECOGNIZED 
PLACEMENT SERVICE. 

(MAIL THIS COUPON FOR 

COMPLETE INFORMATION 


ASSOCIATED HEAVY EQUIPMENT SCHOOLS, INC. | 
LEARN TO OPERATE 38-638 LITTLE RIVER STATION * MIAMI, FLORIDA | 
Presse sed ful ens mesa on your progam lating 
MSU LOOZERS. CONTRACTORS fer operators of Hey Equipment ! 
SCRAPERS 
MLGHADERs: Wie ur Pcemet Dearne fo 
BACK HOES Priore 


ny and 
POWER SHOVELS time to learn to operate and 


CLAM SHELLS equipment, make your best operators 
DRAG LINES 


You can make money tn 
WATCH 
REPAIR 

PLAY Learn at home the low cost Sweazey Way 

| Heese sxPsitins Pun to 28 nn doer, vast tne atch ant 
Seats Pe) an oe Sr mus ine 


Binte eg od. Pree’ sample lesson “a 
he : 
Rl i HT AWAY pete Cag se pert 


ANY INSTRUMENT 
— even if you don’t know a single note now 


NOW fs EASY to rar, ay trans, No eons fy BS, 


Hi 
an, will € 
‘Eduention Det 


i aa 


weld Ye" $1,000 A MONTH 2 


Like to Moke 


. 57110850 Year 


SERVICING RADIATORS 
. CHaecmes | SON mane ee 
engineering degree in 27 months 


ates. Enjoy higher income . 


Industry demands gr 


Well 

‘Low. costs. 
h, June, Septem: 
er. ‘McCarthy for Catalog 
Gnd “Pour Career in Snginccring and Com 
Wy, merce” Book, Learn more and you'll earn 
eee 


rT 4 TRI-STATE COLLEGE 


© Angola, Indiona 


= | 
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Not everyone does as well, but T. N. CODY, who started a business of his own, reports... 


For 12 months $ 

I’ve averaged 

—most of it clear profit for me 
Many men have discovered how to be independent, to be free of layoffs 

and bosses. C. G. Naples grossed more than $200 his first week. A father- 
son combination grossed $44,000 their second year. H. Lemon says, 


“I netted $133 in one 8-hour day.” 


PER 
MONTH 
INCOME 


How much you earn depends largely on you, but we help you to 
start and work with you for your success. You need no special 
skill, no large investment. Start part time if you wish. Hire helpers 


as needed. 


Print Your Own 


Eorn $125 Por 
Wook and up 
AUTO DIESEL 
MECHANICS 


MEN WANTED 


‘Auto-Dieuel mech 
{eam with tools on veal 
‘hile you learn. Mony of ur graduates 
‘carn $125 per weel and up. No previews 
fiperience meceniory. Day ond night 
Coures. Approved lor veterans 


FAMILY ARMS" 


genuinely emblazoned from old 


ds filed under 100,000 
British & European surnames. 
In relief and full colour on 
immaculate OAK WALL SHIELDS 
for mural decoration. 

wine 6h a --8 7.00 
12” x 10". 820.00 
postpaid. Your check is returned 
if the Arms cannot be traced. 
School, Ship, Regimental Shields, Trade Marks, etc., sim- 
ilarly reproduced. Write Britain direct 


YORK INSIGNIA LTD., YORK, ENGLAND 


NO SHOP NECESSARY - Our PORTABLE ELECTRIC DE- 
‘TERGER shampoos rugs, carpets right on customer's floor. 
Wonderful results bring you repeat business, large fees. So 
efficient and safe, it is used by largest hotels and railroads. 


OURS IS NOT A LEASE ARRANGEMENT + You are free to oper- 
ate in an independent manner. You sign no contract. You 
own the deterger outright and are always your own boss 
«and every dollar you take in is yours to keep. You pay 
no fees, or dues, or royalties to anyone. And you take no 
risk. Your deterger is fully guaranteed and enough sup- 
plies come with it to return far more than your invest 
ment, Many earn the cost of the deterger in a week or 
two. It costs nothing to get the details...write topay. 


Without obligation send me Fi 
about your KUG DETERGER and tell me how 
start my own permanent, profitable 


Zone—_Stot 


SS eed 


good, | wouldn’ 
paid for it, | have 
t up in my home and it has 
already paid for itself!” 


LOCKSMITH 


Add $0% - 100% to YOUR INCOME with 
re time earnings. Cash in on nation- 
Wide, shortage .in good times and bad. 
Quickly step into a big-pay opportunity job 
high profit shop of your own. 
RIGHT AWAY! All 


physical handicaps 
don’t matter in this growing trade. You can 
‘quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
Practical experience through well-illustrated 
Tessons. Do real jobs on car locks, house 
Jocks, padlocks and safe locks, under guid: 
ance of experts. 
FREE Illustrated Book 

For a future as your own boss or in a high- 
pay job, send for FREE book and sample 
lesson pages. Only school of its kind. Lic. 
‘Acc’d NHC. Vet. App'd. Lock- 
smithing Institute (Division of Tech.” Home 
Study Schools), Dept. 210-2, Little Falls, N. J. 
‘MAIL COUPON NOW! =| 
LOCKSMITHING INSTITUTE, Dept.2102 | 

i Little Falls, New Jersey 


Mone 
teat 
I sampte Les | Address 
son Pages. No 
[Stet ie | Cixy____ 
{eat Oi Check if Veteran 


(Print here) 


Zone—_State. 


i 
Name. H 
1 
i 
i 
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PROCESSING 


AUDELS GUIDES 


‘AUTOMOBILE MECHANICS GUIDE, 1132 Poges. $ 600 
HOME APPLIANCE SERVICE GUIDE. 864 Pager 

‘TV E RADIO SERVICE LIBRARY. 2 Book Sat too 
HANDY BOOK OF ELECTRICITY. 1082 Popes 500 
PLUMBERS & STEAMFITTERS GUIDES. 4 Bock Se 900 
PAINTING 4 DECORATING MANUAL. 585 Pages, 4.00 
CARPENTERS & BUILDERS GUIOES. 4 Book Set 9.00 
WELDERS GUIDE. 

MATHEMATICS MADE {AS¥. 672 
MACHINISTS & TOOLMAKERS HANDBOOK. 1250 Poges 6.00 
REFRIGERATION 4 AIR CONDITIONING. 1360 Pages 
HLECTRIC LIBRARY. 10. Volume Set 

MASONS & BUILDERS GUIDES. 4 Book Set 

ELECTRIC MOTOR GUIDE. 1056 Peges 

SHEET METAL PATTERN (AYOUTS. 1152 


KODACHROME I & IL 
8mm Roll or 35mm 20 Exp. Mt 


8mm MAGAZINE saises 
imm 36 EXP. MTD. rH 
SEND FOR FREE MAILERS and our big 
EREE 25th Anniversary CATALOG of Film 
sing, Splicers, Screens, 
Projectors at low discount prices, 


“SO LA FR cine prooucts, inc 


4247 S. Kedzie _@ Chicago 32, IN. © DEPT. PS 


NVENTORS &rcxee 
AT ONCE 
Dae het osteo ei ere 
Umbrn nin min enttnere a 
pated Arete 
Epo ape 
Sms 


WATER SUPPLY AND SEWAGE. 436 Poges 

PRACTICAL CREATIVE PHOTOGRAPHY. 418 Poges 

No. 48 GAS ENGINE MANUAL. 480 Poges 

No. 49 QUTBOARD MOTORS & BOATING GUIDE. 400 Pages 
‘TORY FREE EXAMINATION 


Sameer ae | 


H 
' 
HE] save SHIPPING COSTS! chewy ene topo por 
ib 


op te eee eee 


LEARN FIBERGLASSING 


NY, NY. 


Big Discounts 
WHOLESALER-TO-YOU! 
SAVE) mia DiscoUNtS) 


er males ken, Sati acton oe mon 
ba weno, 


HIGH WAGES 


AS A HEAVY EQUIPMENT 
OPERATOR OR MECHANIC 


Oo Ste A nota hao orn: 


© WORLD'S ONLY CONTRACTOR te eS | 
OWNED AND OPERATED SCHOOL ys es 312: 3 
© MODERN EQUIPMENT, HIGHLY bead Py ‘iden 
QUALIFIED INSTRUCTORS be a 
cancun nn Se SERGE sie 


© V.A. APPROVED FOR GI TRAINING 
Learn to operate bulldozers, droglines, 
cranes, back hoes, scrapers ond motor graders 
‘ON ACTUAL CONSTRUCTION PROJECTS | 
Learn by doing . . . no impractical 
correspondence courses. 


WESTERN SCHOOL 
OF HEAVY QUEM ENTS f ma 

OFSRATION ; Ere Gus Sunbegnee: Wome: 

Briefe ste ight" Worker 

Jeno treet dane pees as 

Member Americon Road Builders Associ Bap cies" "Ss os. 


$5.95 
Associate Member Associated General Contractors} | agen SUPPLY CORP. Dept. PIOZA 


LABAWCO PUMPS, Belle Meod 4, N.J. 


Here cnatererases, 


State age with order? 
‘St. Poul 1, Minn, 
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OREGON LAND SALE! 


5 AGES ot ever, tertile tarm, ranch tand in beau- 
tiful Christmas Valley, Oregon. $10 DOWN/$10 MONTH. 


$790 FULL PRICE! 


‘A major land rush is under way in Oregon! Cidend Valley 
112 square miles of rich Oregon heartland —has opened 


for public sale. Good land is scarce, and this is good land: 


level, fertile, with plenty of sweet water close to the sur- 
face. Every parcel fronts on a graded road, with grazing 
horses, cattle, sheep, fields of alfalfa, barley, oats, mint, 
wheat ‘all around you. On the shores of Christmas’ Valley 
Lake, a new resort is being built 
completed), golf course, dude ranch, quarterhorse track. 
Backed by’ multi-million-dollar resources of the M. Pen 
Philips Co, oldest and largest land development firm i 
ve West. 


‘The time is now. For $10—if you act now—you can tie 

5 acres of land in your own name, and control a $7! 
Investment that may be worth many times that much as 
‘the Pacific Northwest boom gathers momentu 


YOU RISK NOTHING, Send $10 today for § acres of land t 
ley, Oregon. By return * 
ig the-exact tocation of 
descriptive material, and you 


9F-$10-for: Haeres)-in Christmas Val 
‘mail, you will receive a map sho 
your property, addit 
contract. 
not 100% satisfied with your purchase, or if 
if mind for any reason within 30 days, every 
sent will be refunded immediately. H 


trip, lodge (already f= =~ 


Deer, antelope, pheasant, quail, 500 miles of 
trout streams, all within the county, part of the 
good life foreseen _in this artist's ‘conception, 


nk of Ameri 
‘Azusa, California 
Gentlemen: | wish to purchase from the M, Penn Pt 


[D)_S.cte parcel at $790 in Christmas Valley. Enclosed is $10 (cash, 
check, money order) as down payment. Payments: $10 per month. 


ining S-acre parcels at $1500 (thereby saving $80). 


6 $10 (cash, check, money order) as down payment. 
'$17 per month 

You are authorized to use the enclosed funds when you can send me 

by return mail a purchase contract executed by the M. Penn Philips 

Co. covering land purchased by me together with map showing the 

fract location of my property plus pictures of Christmas Valley and 

he surrounding country 


30 days, decide to’caincel the sale, you will refund my money. 


75 POWER — $398 


roc 
Sn ns 
tate eee 


w: Drop Ship Plan offers you 
Deal direct 


ningee no investment. Fullor sparetime. 
welt BETES PIN BOK woaes 


MELLINGER, 1554 S. Sepulveda.Dept.0-24A.Los Angeles 25 


BE FREE FROM TRUSS SLAVERY 

Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you 
Dut up with wearing a griping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 
be through necessity but through choice on your part. 
Now there isa new morern Non-Surgical treatment 
that is designed to permanently correct rupture. These 
Non-Surgical treatments are so dependable, that a Life- 
time Certificate of Assurance is given. Write today for 
our new FREE BOOK that gives facia that may save 
You painful, expensive surgery. Tells HOW and explains 
WHY NON-SURGICAL Methods of Treating Rupture 

re so successful today. No oblization. 

Excelsior Medical Clinic 

Dept. H6225, Excelsior Springs, Mo. 


O Dieser C ELECTRONICS 
Dauto 1 AUTOMATION 


‘The average starting salary of students, com- 
Pleting our FCC License, Electronica Techni: 
Bian ‘Couree,.and thoes completing our Dteecl 
Automotive Training, ts ¥4800 pee Youre 

‘After becoming familiar with the industry, 
theis salary tually increases to $6,000 or $7,000 
per gear 

‘Aiec they become senior technicians, oF 
raster mechanics, they cam earn $6,000 0 
$10,000 per years 

When they become specaits, or part of 
manogemeat ee gut task ows be 
They fan corn considerably more. 
RESIDENT SHOP TRAINING i.e 


Check subject ebove in which you ore intrested end mail for 


ao) 
(BAILEY 


* {Technical Schools 


Veteran Approved 


ACCORDION 
~. PRICES 


SMASHED! 
SAVES 1/> 


Buy Direct at paesT 

IMPORTER-TO-YOU DISCOUNTS! 

‘more than you haveever dreamed 

\ comparable necor mayo 
7 teacher or salesman 


EASY TERMS! fessseet 


lop fatecg, Avorton Soetnn Unie, andthe | 


Plants Can Earn 
High Incomes 


With a Champion machine you can 
convert $28.05 worth of sand and ce- 


sell ordinary clay til 


quality and 


‘man operation with 

. Requires no special 
b jlled labor. Moderate 
investment: time payments if desired. 
‘Write at once for the Champion Book. 


W. E. DUNN MFG. CO. * 521 W. 24th St., Holland, Mich. 


Ba Bo 
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The March of Science . continued 
[from page 28] 


tals are so delicate they will pick up a 
movement of less than 40 billionths of a 
billionth of an inch. The two cylinders 
are mounted in vacuum chambers (to 
eliminate air-pressure waves) and on in- 
sulators (to eliminate ground vibra- 
tions). 


Revolt against numbers 


The Telephone Company's change- 
over to long, all-digit numbers (no ex- 
change names) has stirred up a rebel- 
lion. Citizens’ committees are protesting 
this ultimate dehumanization. In Los 
Angeles a man sued to stop the switch. 
(He's a lawyer who has a tollfree line 
to attract out-of-town clients; they won't 
recognize the all-digit number as free, 
he claims, and he'll lias _business,)— 

tr ether tities; the change of the “ 
formation” number from easy old “411 
to long strings of digits has aroused 
cynical derision. The company claims 
that this permits splitting up the infor- 
mation service so that an operator can 
find the number you want more quickly. 
It turns out that the operator can do her 
job a few seconds faster—but you have 
to spend exactly that many more sec- 
onds in dialing. 

Lengthy numbers without letters are 
essential if you are to dial directly to 
any phone in the country without need- 
ing an operator. Nationwide dialing will 
probably prove faster and more con- 
venient for the public. But it seems 
that transferring work from operators to 
machinery—and the public—will also 
prove more profitable for the company. 


Bird watchers need chemistry 


You can’t tell a bird by its feathers, 
according to Prof. Charles G. Sibley of 
Cornell. You have to analyze its pro- 
teins, which are a surer clue to its fam- 
ily relationships. The professor reports 
that the new technique shows that fal- 
cons do not belong with the other 
hawks, while turkeys are really large 
pheasants. an 


10,000 Things Electronic To Enjoy—10,000 Ways to Save in 
Famous RADIO SHACK CORPORATION’S 


Brand New 1963 Electronics Catalog 


for You & 2 Friends 


Mail Card Today 


284 pages 195. 
over 10,000 items 


Partial List of Products 
in iNew 1963 Catalog 
a Public Address 


No MONEY DOWN CREDIT TERMS 
Take up to 2 Years to Pay 
RADIO SHACK 
CORPORATION 


BOSTON, MASSACHUSETTS 
America’s Electronic Headquarters 


EARN MORE - LEARN 


DIESEL MECHANICS 


OR TRAIN WITH OTHER GREER DIPLOMA COURSES 
[J auro mechanics [REFRIGERATION 
CUDIESeL mecHanics [AIR CONDITIONING 

(C BODY & FENDER REPAIR | MACHINIST-TOOL & DIE 
leas, arc weioine [j auromaric 


CD weLiARC WELDING TRANSMISSIONS 
Ci prarting (motor Tune-ur 
Ot. oO Gut 


county. Farm 


TECHNICIAN COURSES 
g DIESEL AUTOMOTIVE TECHNICIAN-—21 MONTH 
COND, 


S 
REFRIGER: TECHNICIAN—17_ MONTHS 


wre on the trode indicoted of 


re! yee 


STREET. 


95% PROFITS 
YEAR ’ROUND 


Be your own boss, Oper- 
ate a SIMPLEX ' lawn- 
| Mower, sharpening. service in’ 
your community. One compact 
Machine grinds all mowers, 
ms cutlery, Low Inve 
95% 


ines in On 


‘sharpens any Rotary Blade 


mower fe 
Bed Knife Gri 
etter roend‘ cap wheal. ts 

free, money-mol 


1d for 
The FATEROOT-EATH Company Dept. 


, took 


F Out of mower. grinds any rotary mower blade, 
serinds ith Sater, ate 


rinder. 


shar 
5, Scissors. 


sgh 
iF tay ta koe 


UR Lk 
Lyndhurst 5, New 


Town ___zowe__state__ 
lished 1902 


GREER iitun. 


Box J, 2236 S. Michigan Ave. Chicago 16. Mm, 
xy 


SENSATIONAL NEW Lo 
Clah BUtbe Amazing 


B.S. DEGREE 
IN 36 MOS. 


U.S. NEEDS 50,000 
at AX AUCREDITED, 


| Address. 


co. 
Jorsey 


BLUE BOOK 
OF CRIME 


Institute of Applied Selene 
 Sehoel 


me, Dent 1367 


1920 Sunmyaide Aves, Chicago 40, Me 
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Magic Mail Plan-Make uy 


Got ORDERS and CASH 


fo'5 an Hour! 


franodo werk in SPARE TIME st home 
or expand into FULL TIME business. 
‘Send coupon for Freefacte about the newest 
|| polos? fascoating otal Rome ocr 


‘Earn While You Learn At Home 
tate ote 35m 


MONEY! 


REPAIR 
HYDRAULIC: 


Institute of Hydraulic Jack Repair 


NOW aan BIG MONEY 
CaRTOONING S82ucxcm ART. 


andor 
ott on a 

Send or your FRE Catalog Today! 
Continental Schools, Inc. Dept. E162 


LA FREE BOOK oa 


Write today for a, FIREE copy of Illustrated law book, ‘THE LAW. 
TRAINED WAW# which Shows bow to cara the profesional Buchel 
or Kawy (Lint) degree through home atudy of the famous Blackstone 
law Course- Ail necessary books and lessons provided. Moderate cost: 
Convenient inouthiy terms. Weite for FAKE [aw training book today 


Blackstone School of Law, 307 N. Michigan Ave. 
Founded 1890 Dept. 127, Chicago 1, Illinois 


— 
THE Ca] 
TRAINED 


i toe cea Jeash and order, 
saci hep. tos snd you FRE sod 
icine, brs, delta pa al he fala 
Foateed Lstccapse sttead sume on posted” Nocage 
Warner EiecricGa 1812 aris Av.,Dept_L-L,chcose 


‘Atno cost to'me, pl 
nancing plan, posta 


Name, 


I Address, 


 ) Aigh School 


MANY FINISH IN 2 YEARS 


No classes, No time wasted going to and from school, 
i ee fast as your time and abilities permit. Standard 
texts supplied. Thousands enroll each year in this 
& ~year-old school. Send for FREE descriptive booklet, 
[ AMERICAN SCHOOL, Dept. n7a6 
Drexel at Sth St, Chleage 37, Mi. 
| without obligation, please send PREE descriptive booklet. 


ee wen 
MANUFACTURE this BEAUTIFUL 
OUTDOOR FIREPLACE 


in YOUR OWN BACKYARD 
$4.00 worth of 


LEARN MEAT C€ 


The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. YOU LEARN BY DOW 
taslly 10, o thoes Tmarket conditions in big: modern 
school at Toledo. 


For beginners or men with experience. Get a profit 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs, Free employment help. Thou- 
sands of successful graduates. 


Buying, cutting, percentage, pricing, advertising, 
gelling, etc, A’ complete ‘retail meat education. 
National School established 39 years. Get Nationai 
training NOW. Pay your tuition in easy monthly 
payments after you graduate. Send coupon for FREE 
40 page school catalog — TODAY. G.I. approved. 


AT NATIONAL 
Pay After Graduation 


UTTIN 


ees 


T National School of Meat Cutting In, Dept. 51K, Toledo 4, Ohi | 

| Send me your FREE school catalog on National Training at | 

| Toledo in Mest Cutting, Meat Merctanaising and Self Serv~ 
ice Meats. No obligation. No salesman will cal 


| 
| 
i} 
| 
1 
1 


| 
| 
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Detroit report 


By Devon Francis 
Tiny cars are coming 


Within five years—maybe sooner—the 
U.S. automobile industry will begin pro- 
ducing tiny cars, midget-size even com- 
pared with today’s smaller compacts. 
This, notwithstanding the fact that Ford 
shucked plans last spring for producing 
its little Cardinal here. 

The Cardinal was to measure 167 
inches bumper to bumper. The American 
midgets will be lots smaller than that, 
possibly like the Fiat 600—a hair shy of 
130 inches. Other comparisons: Corvair, 
180 inches; Falcon, 181.2; Valiant, 186.2; 
Volkswagen, 160.6. 

Both GM and Ford have midgets on 
their test tracks. Behind their interest in 
tiny cars is a solemn, confidential study 
by the Automobile Manufacturers Asso- 
ciation keynoting two predictions. 

One prediction is that by 1980 U.S. 
streets and highways will be blackened 
by 120 million cars (present total—64 
million). The other is that in 18 more 
years three-quarters of our population 
will be living in urban and suburban 
areas, 

The AMA study gloomily forecasts al- 
most complete breakdown, by then, of 
rubber-tired common-carrier transporta- 
tion due to traffic congestion. 

The answer: smaller cars. 

The feeling in the industry is that tiny 
cars will sell by the millions in a few 
short years if their engineering and price 
are right. Most important is a low price. 
The target is between $1,200 and $1,400. 
(The Cardinal would have sold for 
around $1,700.) 

Engineering will have to be tailored 
to manufacturing economy. Bodies will 
have to be durable and quiet, easily pro- 
duced, Engines will have to be more 
powerful than those of current European 
imports, yet economical of fuel. They 
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might prove to be versions of the rotary 
Wankel engine [PS, Mar. ’60, p. 82]. 

GM's and Ford’s tiny cars are scooting 
around their proving-ground saucers en- 
cased in fiber-glass bodies. When put 
on the production lines, the bodies no 
doubt will be made of steel. 


Dashboard of the future 


An experimental Cadillac is tooling 
around Detroit streets equipped with 
what could be the controls and instru- 
ment panel of tomorrow. A look into the 
driving compartment reveals a brace of 
pedals on the floor—nothing unusual 
there—and a dash devoid of buttons, 
switches, or even a steering wheel. 

Only when a hidden control is moved 
does a 16-inch section of the panel slide 
away to uncover the buttons for working 
the transmission, lights, horn, turn indi- 
cators, radio, heater and air conditioner. 
Steering? That's done with a couple of 
knobs about three inches in diameter 
that fit nicely into the palms of the 
driver. You can steer with either knob. 

Those who have had the chance to 
drive the car say that the method of 
steering feels strange for only the first 
five or ten minutes. 


Fly-it-yourself copter 


One of Detroit's suppliers to the auto 
industry is in the midst of development 
work on a small, one-man helicopter that 
would sell for $2,500 to $3,000. It would 
have a top speed of 75 miles an hour, a 
range of 300 miles, and get 15 miles to 
the gallon. 


Disappearing seat belts 


GM's Ternstedt Division, which makes 
seat belts, is experimenting with ways 
to retract them when not in use. Among 
the prototypes: a unit that retracts them 
manually with a cord and spring, an 
automatic unit with a spring on the back 
of the seat, and a third one equally auto- 
matic that stores each side of the belt 
in a container the size of a bar of soap. 


CONTINUED 
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JULY 4: USAC PIKES PEAK AUTO HILL JUNE 10: ATLANTA 500° LINGTON REBEL 300 
Sports cars, 0.2000 e¢ cums Ist —Fred Lorenzen Ist —Nelson Stacy 
Tst—Ak Mil ‘2nd—Banjo Matthews, 2nd—Marvin Panch 
3rd —Fred Lorenzen 
th GJoha Allen 


Stock Cars Divisi 
Ist —Curtis Turner 


FEB, 3—FEB. 25: DAYTONA SPEED 
JULY 4: GRAND NATIONAL NASCAR WEEKS 


FIRECRACKER 250 MAY 30: INDIANAPOLIS 500 bas exe} 


Fiteball Rober 
ia-fuaun nant tenets (Chageaea atti ee ae teme tt 125 
2nd—Junioe Johnson” §th—Jim Pardue teens Daytona Continental 
451d—Marvin Panch 6th —Larry Frank 2nd—Len Sutton Yst=Dan Gur 

‘JUNE 10: A.1LR. A.CHAMPIONSINP & 5rd — Edie Sachs 25M Modieg Maton! Championship 

NATIONAL RECORD DRAG MEET MAY 27: CHARLOTTE WORLD 600 cio tein ee oe 
Top Gas Eliminator Middle Eliminator Ist —Nelson Stacy, 125.552 mph, Tat—Fieball Robert, 156.999 mph, 
Top Time Fuel Little Eliminator ew worlds record few world's record 
Top Time Gas Street Ehminator Soe Weatherly Second 100 Wile Stock Race 
Low ET. G Sra —Fred Lorenten Tst—Joe Weatherly 


‘SPARK PLUGS» BATTERIES + SERVE PARTS] 


Give your car the checkered flag. Install a set of Autolite Power ITE 
Tip spark plugs. They actually clean themselves while you drive. AUTOL 
THE MM To EMEMBCE WHEN YO CRE FR ou ca 
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DETROIT REPORT . . . continued 


Hysterical compressions 


When the late “Boss Ket” of General 
Motors began designing his high-com- 
pression engines—which first came to 
fruition in the Olds 13 years ago—he 
little dreamed what was in store for the 
future. The Olds engine had a compres- 
sion ratio of 7,25:1, Ratios are now 
running as high as 14:1. The Chrysler 
Corp. is pack leader in pushing up the 
figures, and the product, higher power, 
is of course used exclusively for closed- 
circuit and drag racing. 

These compression ratios do not come 
without cost. Unless aviation-grade gas- 
oline is used, engines detonate. Other 
illnesses develop, too—a mysterious 
rumble in the crankcase, and damage to 
the main bearings and main-bearing 
caps. One fix for the bearing problem is 
to aluminize them. 

The only important mechanical change 


in the supercompression engines beyond 
that is the substitution of higher-domed, 
forged-aluminum pistons for cast-alumi- 
num ones. Chrysler does strongly recom- 
mend to the buyers of such engines 
that they use wide-open throttle in 
bursts of only 12 to 15 seconds. 


A piece of folklore dies 


It's commonly thought that the best 
way to prevent brake fade on tough 
descents is to the pedal. Engineers 
for the Thermoid Division of the H. K. 
Porter Co., Pittsburgh, now say no. 

They have proof. They tried both 
fanning and a steady application of 
brakes on mountain roads to the floor of 
California’s steaming Death Valley. A 
steady pressure is better, they say. 

The reason they give: When you re- 
lease your brakes, the car proceeds to 
build up speed and kinetic energy, and 
they have to work all the harder to slow 
the car when they are reapplied. MM 


CLEAN YOUR ! 
CARBURETOR | 


Stop engine stalling, hard starts, rough 
idling and gas waste caused by a dirty 
carburetor. For immediate results, 
clean your carburetor the fast, profes- 
sional way with GUMOUT and the easy- 
to-use Clean-Out Kit. Or, simply add 
GUMOUT to your gas tank. Either way 
you'll get improved engine perform- 
ance and better gas mileage. Clean 


your carburetor at least twice a year this modern way. You'll save many dollars 
in repair and operating costs. There's nothing like GUMOUT for quick, positive 
results. Get GUMOUT at your favorite service station or auto supply store, 


DIVISION, PENNSYLVANIA REFINING COMPANY 


CLEVELAND 4, OHIO 
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Carburetor 
Clean-out kit 


Gumout 
Pint Can 


PERFECT CIRCLE PISTON RINGS 
ARE INSTALLED AS ORIGINAL FAC: 
TORY EQUIPMENT IN 95 BRANDS 
OF VEMICLES AND ENGINES 


WHY THE'PROS PREFER 
PERFECT CIRCLE PISTON RINGS 


Leading vehicle and engine manu 


THE pocToR OF 
Bed maceore te sturers, fleet operators, 
the “pro” to see to race drivers and mechanics the world over know from years of 
get superior Pertect 


Circle 


experience that Perfect Circle piston rings deliver a big bonus 
_— of peak engine performance. 

That's because Perfect Circle ring sets are custom engi- 
neered to the engine, and made to a standard of precision 
that’s measured in millionths of an inch. 

Perfect Circle's thick, solid chrome plating gives you an 

extremely hard, long-wearing ring surface. PC oil rings have 
uniformly-applied tension that automatically compensates 
for wear, maintains positive oil control for extra miles. 
If your engine is low on power and high on oil 
consumption, now is the time to visit your Doc- 
tor of Motors—your skilled mechanic—and let 
him restore like-new performance. He'll respect 
your judgment when you ask for the rings the 
‘*pros"’ prefer—Perfect Circle. 


PERFECT 4..CIRCLE 


PISTON RINGS + PRECISION CASTINGS = SPEEDOSTAT + ELECTRONIC PROGRAMING EQUIPMENT 
HAGEBSTAWM INNIANA x NAM MIIIS NNTABIN raNaNd 


FOR S 
REAL 


Age 
AYGHIINE* MACHINE ACCOUNTING 
Pp ” & DATA PROCESSING 


BIG INCOME PERSONAL PRESTIGE 


AT LAST! WITH THOUSANDS OF PRESTIGE POSITIONS 
WAITING FOR NEW DATA PROCESSING TECHNICIANS 
AND PAY SCALES AT A RECORD HIGH, D.P.T.C.’s EX- 
CLUSIVE METHODS ARE AVAILABLE TO YOU IN A 
SPECIAL HOME STUDY PROGRAM GEARED TO YOUR 
TIME AND BUDGET. 


NO CONTRACTS TO SIGN . 
WHEN YOU ORDER IT! 


FREE BOOKLET... 


r 

1" AUTOMATION TRAINING CORPORATION 
7023 E. Kirby, Dept. P5102, Detroit 35, Michigan 
RUSH ME FREE, WITHOUT OBLIGATION YOUR 28 PAGE 
BOOKLET “"YOUR FUTURE IN IBM DATA PROCESSING” 
INFORMATION ON HOW | CAN BECOME A PART OF TH 
REWARDING PROFESSION. 


PAY FOR EACH LESSON ONLY 


ae oe : 
anata ‘ 
H 
ce ONE STATE 
rl 


HOW TO FIX ANY PART OF ANY CAR 
Quickly, Easily, Right — the First Time 


| SAVE ¥5 1/2 OW FINE ITALIAN 


CHORD ORGANS 


BUY DIRECT 
FROM IMPORTER! 
BIG DISCOUNTS! 


DAY FREE 
HOME TRIAL 


PLAY AT SIGHT! 
‘Now everyone eat 


NO LESSONS NEEDED! 
lay and enjoy this new musieal sensation. Buy 
‘ireet from importer... SAVE up te 1/2 eff mir's list prices. 
Hand-erafted tn Italy: fnest Swedish Steel Meeds, plus many 
other exclusive features’ itas famous eaay-piay DA-MIAR Music 
System. ©-2 Terms—Small down payment. Free Bonus Gifts. 24 
models including plano-teyboard madeis. Money back guarantee, 
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MEN PAST40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If you have these troubles, particularly bladder 
trouble, then your condi 


ti 
this condition ‘often leads, to premature old age and 
‘sometimes incurable cor 

‘The Excelsior Medical Clinic has a New Free Book 
that tells how thousands of men have been successfully 
treated here at Excelsior Springs for Glandular Inflam- 
mation by NON-SURGICAL Methods, They found sooth- 
ing relief and a new outlook in the future of life. 

‘This Free Book may prove of utmost importance in 
your life, Write Today. There is no obligation. 


Excelsior Medical Clinic Dept 86229 Excelsior Spgs., Ma, 


A BODY LIKE MINE 


IN SHORT TIME with famous 
DAN LURIE BARBELLS! 
SEND FOR FREE GIANT CATALOG 


270K, tesklyn34,4.Y. 


4 EARNa SMALL FORTUNE 


IN YOUR SPARE TIME.. 
‘Make $100, $250, $500 and MORE introducing amazing 
6-Year Guaranteed light bulbs ... to homes and busi 


Taeereeeas 
Dept. PSiG2, 366 Fifth Avenue = 


Yow Vark 8 Now York 


DRESSES 24c - SHOES 39c 


Trousers $1.20 + Men's Suits $4.95 * Men's Overcoats $4.95 

Cor Coats $2.95 © Wark Shirts B¥e Sport Jackets $2.95 

etter wied clothing. Write for FREE Cat 
TRANSWORLD, Dept. 164-A 

162 Christopher Ave., Brooklyn 12, N. Y. 


Fine GRANDFA THER Now | 


“aE adob 
Shor 


Sworn statement from CHAS. LEMMING reads: 


"After starting 
iny own business WE 


100.> 


— most of it clear profi 


Not everyone does as well. 


‘Mr. Lemming owns two machines 


* In city of less than 50,000, Mr. Lem- 
ming started his own business after OURS IS NOT A LEASE ARRANGEMENT + You 
filling in coupon like one below. are free to operate in an independent man- 
He averaged $100 a day during ner. You sign no contract. You own the 
first year, some days $200, F. E. deterger outright and are always your own 
Doran grossed $1050 in a single . boss...and every dollar you take in is yours 
month. Geo. Held grossed $300 ro to keep. You pay no fees, or dues, or royal- 
in one week. x ties to anyone. And you take no risk. Your 
How much you earn depends deterger is fully guaranteed and enough 
largely on you, You need no spe- supplies come with it to return far more 
cial skill, no large investment. Start spare time than your investment. Many earn the cost 
until full time justified. Hire helpers as needed. of the deterger in a week or two. It costs 
NO SHOP NECESSARY + You clean upholstered nothing to get the deteils...write TODAY. 
furniture with efficient PORTABLE ELECTRIC 
DETERGER on customers’ premises—homes, i 
otels, motels, etc. Auto upholstering, too. No 
hauling; operate from your home, Watch busi- | ,'sthout sbligation rush your FREE booklet about how 
ness grow as customers tell friends, Supplies | holatery Cleaning busines. | 
| 
| 
| 
| 


ee? 


cost little; what you take in is mostly profit. If 
you want to be independent—free from layoffs, 
bosses—start this profitable year-'round busi- 
‘ness of your own. We will help you to start and 
work with you for your success. 


into ‘operat TURN 58c INTO $6.00 CASH PROFIT 
TACIT, «AU HOME IN SPARE TIME—METALIZING 


Now you can invest ein material and get back $6.95 
‘and make $6.00 for your time in this fascinating. home 
Business. “Hundreds make good e 
line work. So Easy so much Fun!“ Eternalize' baby 
ran shoes, other keepsakes, Bie market everywhere. ‘No 
face-to-face selling. Write for facta FREE, plus fe 
TECHNICAL INSTITUTE Bancing plan, No oblixation. No salesman will call 
Hutch, Box 368, Braidwood, Ill, WARNER ELECTRIC, 1812 Jari, Dagt. M-3L, Chicago 28, I 


AMERICAN INDUSTRY NEEDS 
‘TRAINED ENGINEERS NOW 


Atl over the county, men ove | aM BACHELOR OF SCIENCE 
making money as cpplicators DEGREE, 30 MONTHS 
of Colorcrete the beauty treat 
ment for old, drab, time-worn 
masonry surlaces. Stucco, con 

crete and the like can be tran 
formed in brie! time ond at 
relatively low cost Into surlaces 
that gleam in colorful beauty. 

Colorerete is good for hom 


Seago al Ie ockes ENROLL NOW —srrnoveo ror verenans 
very, contmenly com sige FOR NEW TERM Send for FREE Information 
leritories are’ sill! available. HEALD Engineering College 
Investment required is very ‘Van Ness at Post, Dept. PS-1062 ‘San Franci 

moderate: Write at once tor 

Opportunity Book. 

COLORCRETE INDUSTRIES, INC. 
372 Ottews Avenue, Hollond,’ Mich. 


ct) 


UPS4fp00 IN SPARE 
MAKE 10°10" ts HOUR Sine 
WITH AMAZING 100-YEAR NITE-LITE! 

Guaranteed to Burn 100 Years 
P 4 or We Replace t— FREE! 
Merits Nite Lites at only Be eases wea sea ash 8 crite Ne 

ores wonrrnicem hatey! Jon plop n ie te ietieburn day 


Sir ear ie es ae aS A 
‘any Uime within 1 years we seplece WRREET 


iL Q) Earn HIGH WAGES asa 


HEAVY EQUIPMENT OPERATOR 


Borne 
Every Home Needs 2 or More Merlite Nite-Lites! 


Nite-Lite gives soft, glare-f 


and years of future security 


pittion’dorlar conseruction industey, f inoch's band nore in 
ry and orerseas! Learn how at National. the | Rosh name, addreny NOW for llontrated Sale Out Bt, money. 
gliminal School of heavy. equipment operation FREE! reatinupiassamacing vecretot Nicene ise. sear Klar feel 
‘or men ages 17 to 56. Amount of previous edu: | MERLITE INDUS ¢ 

cation mo barrier. National is NOT a correspond | Sua tactaamastrect © (NC (Nite-Lite Div.) Dent, HAGz 


ence ‘school. you train on school-owned 
engined ‘machines at National's huge. pro 


round in North Carolina, Full 20.and 0 hour =| & BAR GENERATOR $4.95! 


courses, Job Advisory and Counselling Dept, VA 


BpppPyed, Rayment plans available, Write TO- | (ag Telephone type generator with 
Ecen if you are presently taking a course in 90 volt output. Will ring stand- 
eazy equipment operation, send Yor our catalog ard telephone bell. Good experi- 
and compare the training ou are receiving with ours Chantal’ tests, Write Bon aves lial 
("National ScHoonsS—=—=—“S—SSS Shipments FOB Simpson, Pa. 
NATIONAL SCHOOL a » Pa. 
! I TELEPHONE ENGINEERING CO. 
[AS SU eT Opa AviCes Bee A-S2 '))) parr: agax SIMPSON, PENNA. 
| please send me FREE illustrated school cotalog ond com- | 
| plete information. 1 understond there's ne obligation. 1 HOMEBREW 
| — vm | Sure, commercial beer is good. But for hearty beer with 
Haag |) seal ifck: brew your own. ress 1p, too—og quart but flay. 
City. Zone... tote of and wallop ia what you brag about)...Learn homebrew: 
ing-—beers, ales, wines, stout--from a Doctor of Philoso- 
be=--- ee py. a homebrewer for years. My book 
= ow -tondorit, plus history, legal regul 


| Get “Homebrew: A Man's Own Drink.” Send 81 today to 
Prof. G. R: James, 1 Newark St; Apariment 22, fe 
N. J. Satisfaction or money back. (Hydrometer teaters $3.95) 


Deautiful kits. 


‘way. Choose from 
‘ Mail coupon now! 


EICO Electronic Instrument Co., Inc. 
3300 Northern Bivd., L.I.C. 1, N.Y. 
Please send free catalog and name of local 


Name 
Address 
City, 


MY SPARE TIME HOBBY MAKES ME 
$5° an hour 
CASH PROFIT 


—Grover Squires 


START YOUR OWN SPARE TIME BUSINESS 
You can turn your spare time into Big 
Cash Profits with your own COMPLET! 


RUPTURED? 


ST THIS TRUSS FREE FOR 30 DAYS 


Wear a Web for strong support and 
ting relief of reducible inguinal 
rupture Ht not eatobed after Soeday 
trial, purchase price refunded in full. 
Write now for free book onrupture care, 


WEB TRUSS Co. Dept. PS-10, Hagerstown, Md. 


um INOS. RELATIVES, 
gndov POULKRITY ano FUN GALORE! 
a ar Ee ae a, os fe vrecret 


SHARPENING SHOP... Grind sows, 
knives, scissors, “skates, lawn mower | 
blades’... all cutting edges. Your Own | 

=3B; Cash Business with no inventory right 

ZEZZ_ Whome.-<no ‘experience needed. 

FREE BOK’ tells. how you can start | 

SZE> sour own spare time business while you 

Le ) are’ still’ working at your regular jod. 


Low Cost—time payments only $15.00 a | 


Vatu "Syed ati“ 
‘Eo Bate Studio vain 


month. Send postcard today. 


BELSAW SHARP-ALL CO, 703 Field Bidg., Kansas City 11,Mo. | 45 POPULAR SCIENCE OCTOBER 1962 


A number of one-man mail order 
enterprises are paying their owners 


an income of $40,000 to $50,000, SPECIAL 
OPPORTUNITIES 


Mail order is big business, Annual 
catalog sales volume of Sears, Roe- 
buck and Co. is over 700 million 
dollars! 


sib 


HOW TO START 


Your Own Mail Order Business 


By Robert Stephenson 


You can make a fortune by mail. New 


firms will set you up in a fabulous moil When Anthony Sambati injured his back 
cedet’ Inikinaan’ of yout wal: They'™l sche and was laid off from work he never dreamed 
up your catalogs, prepare your advertising. it would be a blessing in disguise. Bedridden 
supply mailing lists ond even ship your for weeks, he decided to start a small mail 
products for youl ; order business. This was something he could 


run right from his own home and required 
very little capital to begin. In fact, Sambati 
started with less than $85.00. 
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He figured that a small mail order business 
might provide a temporary income to support 
his family until he got back on his feet. His 
first step was to obtain a franchise from a 
large wholesale mail order firm which sup- 
plied him with all the necessary catalogs and 
mailing literature. It wasn’t long until his 
spare-time venture blossomed into a booming 
enterprise. Drawing a small salary and pour- 
ing the rest of the profits back into the busi- 
ness, he soon had others working for him! 
Today he owns a large retail store, his own 
warehouse and a beautiful home with all the 
luxuries of a successful businessman. 

Sambati’s story is typical of a number of 
men and women who began a small mail order 
business with absolutely no previous experi- 
ence, and made a huge success of it. These 
‘little’ people are quietly pocketing big profits 
every day—many content to keep the business 
small . . . spending an hour or two each day 
in the privacy of their own home. No bosses, 
time clocks or small pay envelopes. No door to 
door selling, in fact, you never even meet your 
customers face to face. 

Yes, a small one-man mail order business is 
ideal for anyone wanting a chance to gain 
financial security and independence. Yet 
thousands try mail order each year and fail, 
simply because they don’t learn the few simple 
secrets of success early in the game. 

Take the case of Bud Sheer who had been 
working for a theatre in a small New Jersey 
town. With only a few hours spare-time to 
spend each morning, he tried mail order to 
supplement his regular income. Like many 
beginners in this field, Sheer was faced with 
the problem of finding good mail order items 
which would have a high mark-up and repeat 
sales potential. But the biggest obstacle was 
the expense of printing a catalog. 

‘Then he heard about the A. J. Statile Co. of 
Hillsdale, New Jersey — an organization 
set up to aid the small mail order beginner. 

He wrote to A. J. Statile Co. for full infor- 
mation, sent in his application for a franchise 
and within a short time the cash began rolling 
in. Today Bud Sheer owns the theatre he once 
worked for. Sheer attributes his success in 
mail order to the A. J. Statile Co. Actually, the 
theatre he owns has become a side investment. 


After a short time in 
‘mail order, Sambati 
soon had a beaut 
ful home with all the 
luxuries of a suc: 
cessfulbusinessman, 


He still uses the beautiful 300 page mail order 
catalogs supplied by A. J. Statile Co. 

How does the Statile Co. help the beginner 
get a sound start in mail order? Very simply. 
Just as Henry Ford made automobiles within 
the reach of the general public—by mass pro- 
duction and large volume. 

Let's take a few specific examples: 

(1) All franchised dealers of A. J. Statile 
are offered ready to mail catalogs and sales 
literature. Each mailing piece has the dealer's 
name and address printed right on it. By print- 
ing millions of catalogs, Statile is able to offer 
these at a fraction of their regular cost. The 
artwork and layout costs for these catalogs 
would run into thousands of dollars for the 
beginner if he were starting from ‘scratch’. 
(2) Since all mailing material and catalogs 
contain your name and address, all orders 
come directly to you. Yet you don't have to 
invest one penny in inventory. All merchan- 
dise is stocked for you. In fact Statile has over 
$3 million dollars worth of mail order mer- 
chandise at your disposal. 

(3) All packaging and shipping is done for 
you. You simply send a shipping label to 
Statile together with the wholesale cost of the 
items, and the merchandise is shipped directly 
to your customers under your own shipping 
label. 

(4) A consultation service is provided to 
answer any questions you may have. You re- 
ceive a secret list of over 100 national maga- 
zines which run free ads, You'll be shown how 
to obtain free publicity on your own mail 
jon, you obtain trade 
names and addresses of over 150 other mail 
order wholesalers who drop-ship top mail 
order items for you. You'll also be given all 
the government laws and regulations pertain- 
ing to a home operated mail order business. 
These laws are a ‘must’ for all beginners. 

All this valuable information is covered in 
the Statile Mail Order Survey which every 
new franchised dealer receives from Statile 
before they begin. Formerly sold for $25.00, 
this survey has become the ‘bible’ of the trade. 
Mr. J. M. of Baltimore, Md., writes, “To tell 
the truth, all the information in regard to 
obtaining free ads is alone worth the $25.00 I 
paid you...” J. D. of Kalamazoo, Mich, 


(Advertisement) 
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states, “Just a personal note to say I am most 
satisfied with my $25.00 investment. Your sales 
plan is simple and well organized . . .” These 
are only a few of the many testimonials 
received praising the Statile Mail Order 
Survey. 

(5) The catalogs and mailing literature of- 
fered by Statile Co. cover every conceivable 
mail order item. You select the field you are 
interested in . .. BABY ITEMS, TOYS, AP- 
PLIANCES, VITAMINS, BOOKLETS ‘AND 


The thrill of receiving money in your morning mail 
is one you'll never tire of. 


MAIL ORDER COURSES, you name it, Statile 
has the catalog or mailing piece. Select your 
market, order your mailing literature and 
you're in business. 
(6) You'll be told how to compile your own 
mailing lists—and this is the most important 
part of your business. Many a beginner has 
fallen by the wayside simply because he mails 
his catalogs to a poor list of names. Suppose, 
for example, you offered a beautiful scale 
model of a 40° Chris-Craft cabin cruiser by 
mail. You would probably make your mailings 
to boating enthusiasts and the chances are that 
nine times out of ten your mailings would 
show a loss instead of a profit. How would 
Statile help you solve this particular mailing 
list problem? He would show you where to get 
the names and addresses of actual owners of 
40 foot Chris-Craft cabin cruisers! Surely 
every owner would like to have a scale model 
of his own boat. Strange as it may seem, such 
a mailing list is available to anyone. The 
secret is where to find it. This is just one 
example of how an experienced mail order 
expert giving you personal advice, may mean 
the difference between success and failure! 

This same method of obtaining selective 
specialized mailing lists may be applied to 
practically any market . . . selling baby items 
to new mothers, selling toys to young children, 
ete, etc. 

So much for starting your own mail order 
business. Now, a word of caution. OBTAIN 
YOUR MAIL ORDER FRANCHISE FROM A 


REPUTABLE MAIL ORDER FIRM. Unfor- 
tunately, during the past few years a number 
of ads have appeared in newspapers end maga- 
zines offering to start people in mail order. 
‘The ads are grossly misleading. Many imply 
that you can become a millionaire over night 
if you use their catalogs. Beware! Particularly 
if they operate their own mail order business 
direct to the consumer. These firms compete 
with their own franchised dealers! They could 
just as well mail all the catalogs themselves. 
‘They don’t need you. 

Other shady firms fail to drop-ship your 
orders promptly, thereby losing customers for 
you. In mail order, prompt shipment is an 
absolute requirement for a successful opera- 
tion. 


Deal only with firms whose business is pre- 
paring catalogs and shipping merchandise, 
‘They operate on a strict wholesale basis for 
franchised dealers exclusively. Such a firm is 
the A. J. Statile Co, Letters from successful 
franchised mail order dealers speak for them- 
selves, A woman from Milwaukee writes 
has been better than my expectations.” A 
gentleman from California states “we are quite 
pleased with the response we are receiving.” 
Another man from Wisconsin writes, “To say 
the least, I am more than satisfied.” 

Yes, a'small mail order business offers you 
an opportunity to earn a second income, or— 
if you work at it in earnest, a chance to strike 
it rich. The young housewife in St. Louis may 
be content to make an extra $20.00 a week... 
the office worker in Los Angeles may be aim- 
ing for $150.00 weekly full time business . . . 
and the ambitious schoolteacher in Newark 
may reach $20,000.00 a year. What is your 
objective? Set your own goal, pick your own 
hours, and the sky is the limit. 

Even a government report stated that a 
number of the most successful one-man mail 
order enterprises make as high as $40,000 to 


Your Own Catalogs of Top 
Mail Order Items! 


A. J. Statile Co. will prepare your catalogs. write your sales letters, supply mailing lists and even 
ship merchandise for you, using your own shipping labels! 


$50.000 a year! But frankly, this isthe excep- 
tion rather than the rule. mail order 
eRe tanietin cam eicnnbenme 

ving doing little physical work, but enjoying 
their work thoroughly! We don't say you'll be 
a mail order millionaire or another Sears & 
Roebuck, but if you're looking for a business 
of your own with financial security, the an- 
swer is mail order. If you've already tried mail 
order with little or no success, don’t give up! 
‘Try to analyze what went wrong. Success 
comes only to those who keep trying and learn 
from their own mistakes. Again we empha- 
size, deal only with a reputable firm. 

The A. J. Statile Co. has been in business 
for over twelve years. 


They gladly furnish bank or trade references 
upon request. They are probably one of the 
largest mail order wholesalers in the country. 
‘Whether a wbe toys, gifts, vitamins or appli- 

re ere it el to ship under your 


Firmly capineat het no other business 
offers the tremendous opportunities of mail 
order, A. J. Statile, president of the firm, is an 

outspoken advocate of the man or woman who 
wants to start in business for himself. As 
Statile puts it, “by all means, start your own 
business and start NOW! If you want a chance 
i security and financial independence make 

our choice mail order. There's nothing like 
3c Absolutely nothing!” 


FOR FREE DETAILS 


SS Mail coupon below — no obligation ---ssssssss 
Stotile Building * Hillsdale 45 N. J. 


A. 4. Statile Co., Dept. 45 


Dear Mr. Statil 
Please send me con 
order dealership wit 
will call on me. 


cry... 
PREVIOUS EXPERIENCE, IF ANY, 


Hf 
i 
i 
| NAME. 


ete FREE details te 
your firm. I understan 


ing me how I may obtain a franchised mail 


am under no obligation and no salesman 


SEX. 


‘CAdvertisement) 
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IT'S EASY TO BUILD-YOUR-OWN 
knight-kit 
ELECTRONIC MARVELS! 


kno oncy “SPAN MASTER”® 
World-Wide 4-Band Shortwave Receiver Kit 


Hear everything on the fun-to- ONLY 
build “Span Master"—leader in 

its class for radio coverage, sen. § 95 
sitive performance and. value. 

Continuous tuning from 540 ke 

to 30 me lets you hear ships, a 
planes, direct Broadcasts from ‘> Permen® 
London, Paris, Moscow, Berlin, Rome; tunes 160, 
80, 40, 20, 15 and 10:meter Ham bands—plus 
powerful local AM reception and dozens of other 
1 Broadcast services. Features: Gand: 
\d dial for easy tuning: fine-regeneration 
control; builtin PM speaker, plus 

terminals for private listening. Compl 
parts, tubes, wire, solder, step-by-step in: 
tions and handsome wood cabinet, 6% x 14 x6%", 
For 110-125 v. 60 cycle AC. Shpg. wt., 8 Ibs. 


kb 


Tiree 83 YX 258BX. Span Master Kit, only $25.95 
capiats diet 

BERD 83 ¥ 205. Outdoor Antenna Kitsseevs0.-$1.03 

NO MONEY 83 ¥ 207. ual Headset. fies $2.08 


‘on Allied’s Credit Fund Plan 


Now! Drive As the Experts Do! — 
emazing ELECTRONIC TACHOMETER KIT < S25 
Auto and powerboat experts sare 
ONLY — that for best Tel economy, lower 


sngine weer and peak performance, 
SEPANG snicctstewcnemetsre smu 5 

Niece your sere wah value Reg. SE 
sacar 


isters engine speed in rpm—elec- 
tronically! Transistorized switchin 
and zener diode regulation: 3 
accuracy: illuminated’ dial; adjust: 
able red pointer. For 1-8 cyl., 2-cycle or 1-16 cyl., 
4cycle engines using ignition coil and distributor of 
‘9V0G; for magneto and 6-VDC Systems with external 
9 v. battery (not supplied: below). Available in posi- 
tive-ground and negative-ground models (most | 
model American cars are neg. ground). With all 
cables, universal-mount swivel base, tension strap, 
‘easy instructions. 47% x 3% x 37%". Shpg. wt., 4 Ibs 


83 Y 944BX. For Neg. Ground Systems 


mounts on 
steering column 
‘or dash 


83 Y 9BOBX. For Pos. Ground Systems. Each.....$21.95 

83 Y 909. 9-V Battery & Accessori seve $1.50 | ~~ 
See ee rr own 
p ALLIED RADIO on Allied's 


satisfaction guaranteed 4 100 N. Western Ave., C 


Ship the following: 
or your money back Won master Receiver Kit 83 YX 258BX 


ago 80, Ill. Credit Fund Pla 


TYPICAL OF THE VALUE AND © Antenna Kit 83 025 —_[] Dual Headset 83 Y 207 Seleexs Only 3, 
eae ewnaaee 9 CLMMeR aS Clo Neteta ae Soret aameatd § 
GREAT KNIGHT-KITS Di Tach for Pos. Ground Systems 83 Y 980BX employer, how 

manufactured by 1 Chip No Money Down on Allied’s Credit Fund Pian—slong employed. g 
os. ...enclosed (check) (money order) alary; 
kmicut Etectronics corp. ¥ wails ena Rome, nom b 
[A DIVISION OF 1 tre fong at prosent 
21 mil 
ALLIED RADIO 1 ~:~ GLroeun 
! 1 


c = Zone__State_ 
Lee ee eee eee eee eee eee eee end 
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POPULAR 
SCIENCE 


“Telephonic communication be- 
tween ships at sea has been 
described by Prof. Lucien E. Blake. A 
sound-producing apparatus was to be at- 
tached to each vessel under the surface of 
the water, For steamships the mechanism 
was to be a steam fog-horn or whistle, 


1887 


——— 
— : 


d- 


specially constructed to sound under water 
and to be heard at least six or eight miles 
off. Each vessel was to have a sound- 
receiving apparatus to take up the signals, 
which would be coded. 

“In October, 1885, signals were trans- 
mitted and received through one and a half 
miles in the Wabash River from a locomo- 
tive bell around three or four windings of 
the stream.” 


“Dr. T. Langdon Down, inquiring into 
the causes of idiocy, has found that intem- 
perance of parents is one of the most con- 
siderable factors in producing the affection. 
His view is confirmed by a French doctor 
who has said that in [a] village whose 
riches were in its vineyards, ten years of 
comparative sobriety, enforced by vi 
disease, had a sensible effect in dim: 
ing the cases of idiocy. 

“Of the professions, lawyers furnish the 
smallest proportion of idiots, while they 
are credited with the procreation of a rela 
tively large number of men of eminence. 
With the clergy, these proportions are 


more than reversed.” 
1912 Hew, many ‘men eam from 
$750 to $900? In other words, 
how many workmen receive sufficient wages 
to enable them to rear three children, give 
them nourishing food, warm clothes, a decent 
house, an education to their fourteenth 
year, and a legitimate amount of recreation? 
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“About one half of adult males recei 
less than $12 per week ($600 per yea 
while less than one tenth receive wages 
of more than $1,000 per year. 

“The average length of life in The United 
States is only half what it might well be. 
Men born in American cities of native white 
parents live on the average only 31 years. 
The length of life in America is astound- 
ingly short, and short because men and 
women have not the wherewithal to main- 
tain efficiency—a fact which is fully estab- 
lished by the enormously higher death rates 


among the working classes.” 
1937 ‘Although the right side of your 
body is cooler than your left, 
your right foot and hand are warmer than 
your left one! That paradoxical fact was 
brought out by recent experiments at the 
Worcester State Hospital, Worcester, Mass, 
Scientists at the institution were making 
tests with a very accurate skin thermometer 
to see if the slight differences in tempera- 
ture on the sides of the body might be 
useful in diagnosing mental diseases. Test- 
ing 40 subjects, they discovered that in all 
of them the right feet and hands were a 
little warmer than the corresponding mem- 
bers on the left side.” 


“Artificial tree stumps set up on a Rus- 
sian rifle range help train Soviet sharp- 
shooters to fire from cramped quarters and 
inclosed spots where it is difficult to aim 
accurately. In the photograph, an observer 
in the right-hand ‘stump’ peers through 
field glasses to check the target hits made 
by the sniper in the foreground.” 


Firestone’s New Nylon 
Farm & Commercial Truck Tire! 


Firestone Rubber-X gives it longer mileage! 
The new Firestone Farm & Commercial truck 
tire has built-in performance features never 
available before at such a low price. ll Exam- 
ples: A Shock-Fortified nylon cord body for 
maximum protection against impact and mois- 
ture deterioration, Torque-toughened Firestone 
Rubber-X for longer tire life. A new tread de- 
sign geared for superior wear and traction for 
all kinds of hauling. Plus another Firestone ex- 


clusive: a cooler running, mileage-adding tire- 
shoulder design. i Whatever your hauling oper- 
ation, Firestone has the Farm & Commercial 
truck tire for you priced so low, you'll think the 
price tag is wrong. New Farm & Commercial 
tires are available now in all popular sizes at 
your Firestone Dealer or Store—you can charge 
them or buy on easy terms. Remember, you 
know what you're getting when you buy 
Firestone. 


‘Most Firestone Dealers and Stores are open weekday 
evenings until 9 o'dlock for your shopping convenience. 


YOUR SYMBOL OF QUALITY AND SERVICE 
Enjoy the Voice of Firestone Erery Sunday Evening Over ABC Television 
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LOOK WHATS NEW 
IN j 


NEW FRESH-STYLED PICKUPS- 
BUILT LIKE THE BIG ONES! 


tr ne 369 Fan ‘ord pickups have the 


s big tru wc An ol nd nen 


ig tr 
and anew af “4 atthe Van . new easier steer- 
eae ew smoother shiftn ing, new comfort! 


New models! New engines! New reliability features 
throughout the most complete line ever offered by FORD 


V6 and V8 Cummins Diesels 
NEW! cut engine weight 1000 pounds! 
Up to 1000 pounds lighter than other Vee and 
in-line Diesels, new Cummins engines can add 
50,000 ton-miles a year to a highway tractor’s 
earnings. Compact and easy to service, the 588- 
cu. in, V6 develops 200 horsepower . . . the 785- 
cu. in. V8 produces 265 horsepower. 


8-door option 
NEW! for Ford's Econoline Van! 


Now you can unload Amer- 
ica's most popular Van from 
the street or curb, front or 
rear! Econoline saves load- 
ing time . . . saves on price, 


gas, tires and upkeep, too! 

Transistorized ignition saves 
NEW 3 out of 4 ignition tune-ups! 
Electronic breakthrough—Perma-Tuned ignition! 
Transistors relieve points of heavy current, keep 
plug voltage high. Points and plugs last far longer; 
starting is easier; performance is better. No con 
denser to fail. Optional on Super Duty V-8's. 


NEW 89” BBC LINE 
CUTS LENGTH, ADDS 
MANEUVERABILITY! 


Priced between con- 
ventionals and tilts, 
new short “N" models 
range from 11,000-1b. 
GW to big 76,800-Ib. 
GCW. Both single- and 
tandem-axle series of- 
fer wide choice of 
Diesel as well as gaso- 
line engines. 


City-size Ford Diesels 

NEW! «cylinder, e-cyiindert 
New 330-cu. in. Diesels for tilts 

and 89" BBC models! New 220- J 
cu. in. Diesels for parcel delivery 
units! In typical city operation, 
they can give twice the fuel econ- 
‘omy of comparable gas engines! 


Low gear synchronized 

NEW! toressier downshitting! 

Only from Ford! Standard 3-speed transmissions 
in ’63 Ford pickups and Econolines are synchro- 
nized in all forward gears. You can downshift to 
low while moving without gear clash. Helps main- 
tain momentum, cuts chance of stalling in heavy 
going. Reduced stress extends gear life, too! 


Over 30 major 
NEW! ceiiavitity advances: 

New durability in big and small components. 
Added corrosion resistance in bodies! New 
weather-sealed electric connections! Lifetime 
lubricated speedometer cables! All to give you 
more trouble-free trucks —at Ford Dealers’ now! 


rons LEB 02a 
| FORD TRUCKS |i: 


Get Lucky 


the laste to start with... the taste to Stay with 
. . 


The taste of a Lucky spoils you for other cigarettes. This famous 
taste is the best reason to start with Luckies...the big reason why 
Lucky smokers stay Lucky smokers. How about you? Get the taste 
you'll stay with. Get the fine-tobacco taste of Lucky Strike. 


Orr Product of The American Sebacee Company —"Sobacee is our middle name’ 


Take a look at the turn 
signal on the car at right. 
It's amber for better visibility. 
That's one way to spot the 
1963 U.S.-made automobiles. 
Detroit took the wraps off 
hundreds of different 


testing. 

the result of a visit by 
Poputar Science editors for 
a special preview of the 
new models. 
We came away soimpressed © 
by the vast amount of 
testing that we arranged with 
each of the companies whose 
cars were being unveiled to 

CONTINUED 
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DETROIT TESTS THE '63 CARS 


photograph them as they were 

being put through their paces. 

Two mint-fresh, voluptuous products 
of the technical research that is 
carried on throughout the year appear 
in this collection. They are Buick’s 
Riviera and Pontiac’s Grand Prix. 


The story of what that research has 


produced for 1963 in engines, oo | 


transmissions, brakes, ride, ease of 


control, and instrumentation The Galaxie 
appears farther on. —new trim, 
new look 


Grille and some body 
panels, plus interior | 
fabrics, are changed in 


¥ . Ford's “big” car, Water 
Buick coins a sportster Bach teste braked Gat 
The Riviera, with a Cadillac's elegance and a underbody seals. 


Thunderbird’s jauntiness, has 340 horsepower. It 
is being tested here for its ride and “spring rate.” 


| DETROIT TESTS 
THE '§3 CARS 


| = 


Grand Prix 
| —poshiest 
Pontiac 


The Grand Prix’s unusual 
vertical headlamps are 
matched by an unusual 
concave rear window. 
The instruments are 
recording, among other 
things, crankcase oil 
pressure and horsepower 
output 


Wagons join 
Fairlane line 


Brand new for '63 

are three different 
station-wagon versions of 
this car, as well as a 
hardtop and a sports 
coupe. The wagon 
pictured is flying off a 
ramp to test the bounce 
and rebound of its n 
suspension. 


Plymouth 
grows longer 


Once again with that 
big-car look—result of 
a long rear overhang— 
the Plymouth is back to 
sass Ford and Chevy. 

Test is on acceleration. 
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Merc's rear window drops 


Encased in sheet metal that is practically all new, the 
Monterey has a reverse-slant, power-operated rear windou 
This echo-less room checks the car's soundproofing. 


Disk brakes for the Lark 


The standard Studebaker is stepping out in the company of 
its sister, the plush Avanti—at i} ast in brakes. The 


front ones are disks. The cart behind tests acceleration 


The Chevy: a new engine 


A spanking-new engine powers the six-cylinder version, 
There's lots including a transistorized radio. 
Test is to see how the car keeps its feet in a hard turn 


The Chrysler is shorter 


Ine of the surprises of the new model year is a Chrysler 
that's four inches shorter—overall length, 215.5 inches. 
The New Yorker illustrated is entering the test track. 


Comet has a convertible 

Another soft-top entry among the compacts is the Comet 
The flossy extras include even an engine tachometer. The 
proving-ground test clocks its agility on a steep hill. | 


({————_- 


The Tempest grows muscle 

The Tempest's first convertible, the Le Mans, is five 
inches longer and comes with an optional 264-horsepower 
engine. The water barrage tests the car's rain-tightness. 


The pone goes whoosh! 

anounced so far for 1963 cars is the 
‘a option. Here the car starts 

zh timing traps in a test on the quarter-mile run, 
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The Dart: a ‘senior compact” 


At an overall length of 196 inches—seven inches longer 
than the '62 Lancer—the Dart is Dodge’s version of a 
smaller car, Test measures the car's stopping distance. 


Olds moves an engine 


The middle front-seat passenger has a lot more foot room 
for 63, Moving the engine forward reduced the tunnel 
height. Here an oscilloscope tests engine vibration. 
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Power, 
whew! 


Lots more 
models 


Those extras 


: Low 
maintenance 


Styling 


THE '63 CARS 
... and now for the facts and figures 


By Devon Francis 


No that you have seen the 1963 cars in their test 
settings on the preceding pages and on our cover 
(reproduced at the left above), PopuLar ScieNce is going 
to give you a more intimate look at them. And more— 
we'll give you a chance to drive some of them, by proxy. 
Here's what's what with the new crop of automobiles: 


The size and diversity of optional horsepower is stag- 
gering. In the bigger engines, 400 horses seems to be par 
for the course, but they range upward of 425. Even 
some of the compact cars have blown their tops on 
power, Transistor ignition is here at extra cost. 


The motorist’s choice among models (sedans, hardtops, 
wagons, convertibles) is dizzying. There are more than 
300. With options, the number of differently styled, dif- 
ferently equipped automobiles runs into the thousands. 


‘The array of accessories is astonishing. Want an AM- 
FM transistor radio? Pshaw, that’s simple! You can even 
get stereophonic sound. Bucket seats, four-on-the-floor 
transmissions? Naturally. Supercharger, tachometer, re- 
mote-control deck lid? Rear-window defroster, speed 
reminder, load levelers, electric tailgate? Just ask. 


Moneysaving, sparse-service engineering has flourished. 
One company now guarantees its engines and drive 
trains for 50,000 miles. The 30,000-mile lube and 6,000- 
mile oil change are commonplace. So are alternators in 
place of generators. So are elaborate factory body dips to 
fight rust. 


What has been done to the appearance of the cars is 
something else again. The most damning criticism of 
USS. automobiles is that all makes look alike. For 1963, 
with rare exceptions, they do. In fact, it’s hard in some 
instances to tell a ‘63 from a ’62. 

Some of the cars—inevitably, it seems—are bigger than 
last year’s. A handful are a smidgin smaller. 

In addition to amber turn signals, all the new cars have 
plumbing to return crankcase fumes to the cylinders for 
reburning to cut down on smog. 

This month, in advance of Detroit’s Auto Show, Octo- 
ber 20-28, the last of the ’63 lines will be announced. 


NOW TURN THE PAGE,,.,,..500 
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© self-adjusting brakes 


What's new at Chevrolet 


a fetching sports car 
horses, horses, horses! 


© alternators instead of generators 


© extended lube periods 


A new Corvette bows in 


Sports car’s independent rear suspension and standard Chevy 
drip-dry rocker panel pace developments at this GM division 


HEN Chevrolet Motor Division 
trotted out its 1963 automobiles last 
month, one of its four brands stood out 
like a swan in a flock of mallards. It was 
the dashing Corvette, America’s only 
true sports car. 
The frame was new. The suspension 
was new. The weight distribution was 


Driving the new Corvette 


This sleek coupe looks at first. glance like an 
Etype Jag with gland trouble. The one I drove 
hada 300-hp. engine with a large four-barrel 
carb and hydraulic lifters. The gearbox was a 
smooth Borg-Warner four-speed. 

I think it's easier to get into than the ’62 
model. The dogleg in the windshield is gone, 
the roof is notched, and the seats are lower. 
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Controls for a new mixed-air heater are mounted on cockpit console. 


new. Part of the 
name was new—it 
was now the Cor- 
vette StingRay, 

There was even a 
new model in the 
line, a rakish sports 
coupe that looked 
like a Jaguar. It had 
class. It had sass. It 
was styled for the 
express. purpose of 
creating passion in 
the breasts of men 
weary of Detroit's 
parade of look-alike 
cars. 

For those whose 
affections could not 
be torn from the 
more conventional Corvette, there was 
the standard soft top and a removable 
hardtop. 

The ’63 Corvette still faintly resembles 
the sculptured-fender sports car that 
Chevy restyled in 1956. It still offers en- 
gines ranging in horsepower from 250 to 
[Continued on page 212} 


Leg room is still skimpy, though slightly im- 
proved over last year. One nice feature: Seat 
cushions and backs are adjustable for tilt. 

The steering wheel, even with adjustment, 
is too close to allow the straight-arm driving 
favored by many sports-car drivers; but then, 
the not-too-fast steering—3% turns lock-to-lock 
—wouldn’t make this position practical anyway. 
(You can change the steering ratio, with a 
wrench, from 19.6:1 to 17: 

Behind the seats 


8 


a sizeable luggage space. 


Corvette StingRay is two inches lower than 
’62 model, Car's shape helps cut wind drag. 


Chevy Fer several years the Chevy 


passenger car has carried 
on a bland now-and-then flirtation with 
an engine of 409 cubic inches used in 
the heavier Chevy trucks. It was avail- 
able on special order. 

Now Chevy has formalized its addic- 
tion to huskier horses. The 409 engine, 
turning out 425 hp., is, for the second 
straight year, listed as a regular option. 

On the saner side, Chevy has its sec- 
ond in-line six-cylinder engine since the 
year 1929, 

Improvements in the standard car are, 
for the most part, subtle. Windshield 
pillars are straight, making it easier to 
get in and out of the car. Brakes are 
self-adjusting. An alternator replaces the 
generator. The lube period is extended 
from 2,000 to 6,000 miles, or every six 
months. Transistors replace tubes in the 
radio. 

In a car's rocker panel, moisture and 
dirt collect. The panel rusts eventually. 
Chevy engineers have routed rain water 
through the rocker panels to flush them. 
Then air, following the same route, dries 
them. 


For short trips it can also accommodate a child 
sitting laterally in a penitent position. 

In stock form the car is softer-sprung than 
imported sports cars. Happi fer_ springs, 
discontinued in 1962, are again optional for 
competition. Despite its softness, our test car 
with standard suspension handled quite credit- 
ably, The independently sprung rear end can 
be drifted accurately through corners, and a 
Light tap_on the loud pedal sets things’ straight 
again, The tendency to fishtail out of a comer, 


Chevy || This in-between car has 


a new grille, new interi- 
or trim, self-adjusting brakes, and im- 
provements in the front suspension and 
steering linkage. The 300 and Nova 400 
series sport new body side moldings. 

The car goes 6,000 miles between 
lubes. An addition to the line: the Super 
Sport with—what else?—bucket seats, a 
floor-mounted selector lever when the 
transmission is automatic, and all manner 
of Christmas-tree baubles to drool over. 

The Super Sport is available either as 
a coupe or convertible. Its instrument 
cluster includes a clock and gauges (in- 
stead of warning lights) for oil pressure, 
ammeter, and engine temperature. Spe- 
cial wheel covers are supplied, but 
whitewalls are an option. 


Corvair Adhering strictly to its 


body lines at birth in 
1959, the Corvair has some new chrome, 
new tail lights, new interior trim, a new 
color called Fawn. 

The most important changes are not 
visible. Brakes are self-adjusting. The 
front suspension is firmer, Heavier alu- 
minum interior coating on the exhaust 
pipe defers rust. Transistors replace 
tubes in radios, Carried over as an op- 
tion: the Monza Spyder with a super- 
charged, 150-hp. engine. Greenwood sta- 
tion wagons have been dropped. 


Corvair retains all of its basic sheet metal. 


exhibited by earlier models, is gone. Lean is 
mild. 


Acceleration? With only 130 miles on the 
odometer and 3.36 gears in the rear end, I ran 
0-60 m.pzh. in 8.4 seconds and 40-70 m.p.h. in 
6.5. If this isn't good enough for you, try a 
well-broken-in 360-hp. job with more zest in 
the axle ratio. Or if you're lazy, order a milder 
engine with slushbox and power steering and 
brakes. These babies come tailor-made as mean 
or as docile as you like—Alex Markovich. 
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© a transistor ignition system 
® horses, horses, horses! 


What's new at Pontiac 


®@ a classic Grand Prix 


© safety-recessed control knobs 
© lighter, thin-walled engines 


Pontiac: A new ignition 


Deadpanning a major piece of its news, this factory adds two 
razzmatazz models and recesses controls on its instrument panel 


\ 


TILE WHEEL CONTROL 


Tilting steering wheel lets you take your pick 
of seven positions for driving comfort. 


portac had a chunk of major news 
for 1963—a transistorized ignition sys- 
tem. (Other prospective users as of now: 
some versions of Ford’s T-Bird and 
Galaxie, and of Mercury's Monterey.) 

True, Pontiac’s new ignition comes at 
extra cost. True, it's available only on 
high-compression engines, But for Pon- 
tiac, as for all the U.S. automobile in- 
dustry, it is a portent of things to come. 

As described three years ago by Poru- 
LAR Science [May, '59, p. 94], a transistor 
spark system for a piston engine is de- 
signed to last for a car's lifetime. It 
provides a hotter spark, quicker starting. 
It's easier on plugs. It does away with 
distributor points and a condenser. 

Fully transistorized, trouble-free igni- 
tion systems for all cars are as inevitable 
as tomorrow's sunrise. 


Driving the new Tempest 


The 1963 Tempest with that wicked 326- 
inch V-8 is a likeable car—a whole lot more so 
than last year's model. I thought the seating 

‘ition excellent. The buckets give as mu 

teral support as any from Detroit. Instrumen- 
tation, what there is of it, is well designed. A 
circular speedo and tach ‘sit right in front of 
the driver. All other engine data are relayed 
via little Risk 

Visibility is . So is the angle and dis- 
tance of the steering wheel. But ob, that dow 
steering—a painful six turns lock-to-lock. This 
is, excessive even for a big car; for a compact, 
it’s unbelievable. 

Ride is on the soft side, as in previous years. 
Handling is eerie at first; the independent rear 
suspension is responsible for strong oversteer— 
a tendency of the turn to sharpen up on you 
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and of the tail to slide out, But thanks to rede- 
signed rear-suspension geometry, wider track, 
and slightly firmer springs, the breakaway 
point comes with more warning. With practice, 
1 could use the oversteer to get around corners 
ry it, keep one eye open for the 


ty_brakes with the 
5. consist of large finned drums in 
front ‘and. longer primary brake shoes all 
around. All stops were fast, firm, and straight. 
Fade was minimal. 

If you've driven a four-cylinder Tempest re- 
cently, the ce of that big 260-hp. 
326-incher will really startle you. 1 batted out 
a 0-60 time of 8.1 seconds—with a 2.91 rear 
end and automatic box, no less. The 40-70 run 
took six s flat. That’s handy in passing 
‘on two-lane roads. 

I keep wondering what she'd do with a four- 
speed stick—A.M. 


Pontiac did haye other news of con- 
sequence. It pulled the shrouds off a 
sleek model called the Grand Prix. The 
name was borrowed from a last year's 
model, but this Grand Prix is a new car 
in its own right, classic in line and with 


an attractive minimum of decoration. 


All of Pontiac’s ’63 cars feature instru- 
ment panels with controls safely mounted 


in a cove for driver crash-protection. 


Thinner-walled engines reduce weight. 
They also can bulge more. Pontiac's 
biggest engine for the new model year 
measures 421 cubic inches, up 11. Horse- 
power has climbed from a top of 348 to 


370. Alternators are standard, 


Pontiac’s Tempest is equipped with the 
most muscular engine among U. S. com- 
pact cars—a V-8, it produces 260 hp. [See 


a following article.] It's an option. 


The Tempest now comes in a sports- 
style, bucket-seated convertible version, 
and at 194.3 inches it is a full five inches 


longer in all its configurations. 


The Tempest’s rear swing axle, with 


its unique stern transmission, has 
re-engineered to offer greater r 


n 


ance 


to centrifugal forces on turns. Propeller 


shafts are beefed up. 
Still another option: a tachometer. 


vacuum 
ADVANCE 


Driving the new Grand Prix 


When I went to Pontiac to pick up a 
Grand Prix, I wasn't expecting one with 
the 421-cu.-in. engine. But that’s exactly 
what I got, so I couldn't resist starting my 
tests with the acceleration runs. The 0-60 
run took 7.9 seconds, and 40-70 took 5.9 
seconds, 

These figures, though impressive, don’t 
spss with those of the 421 engine with 
a four-speed manual gearbox, Some 
months ago I tested this combo and pol- 
ished off 0-60 in 6.1 seconds. 

Why the big difference? The rear-axle 
ratios account for part of it, The slushbox 
runs a 3.08 rear end, the manual a 3.42. 
Also, the HydraMatic box was slipping. 
But this may be a fault only of this par- 
ticular car—it had just undergone a long 
series of rugged hill-climbing tests, The 
brakes, too, had suffered from the tests; 
they were pulling to the right slightly, 
But this was a simple adjustment. I still 
believe those Pontiac aluminum drums are 
one of the best setups offered by the in- 
dustry. 

‘The suspension is typical of GM prod- 
ucts—soft, But the car comers quite well. 
A mild ‘understeer is evident, but not 
enough to cause serious trouble. Lean is 
minimal. Steering is as slow as a ferry 
boat; even with power assist it requires 
4% cranks lock-to-lock, 

‘The horizontal speedometer (ugh) may 
please the stylists, but it can’t be read as 
easily as a circular one. And there's that 
ridiculous floor-mounted tach again, And 
all those blinking idiot lights. 

But the bucket seats are comfortable 
and, unlike most others from Detroit, they 
give a little lateral support, Head room, 
leg room, and hip room are better than 
average. If you want a real stormer that 
offers plenty of lusury, too, the Grand 
Prix is it—A.M. 


Heart of Pontiac’s breakerless transistor ignition system is magnetic 
pickup assembly (shown mounted in exploded view of. distributor 
shaft, left, and in center). It generates a timed pulse, This goes to 
triggering’ and, swit 

delivery fo spar 


transistors in_ control unit (right) for 


‘itching 
k coil. System should last for the life of the car. 
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© a sleek, un-gewgawed model 
© self-adjusting brakes 


What's new at Buick 


© alternators 


© new heaters and air conditioners 
© tilting steering wheels 


The Buick story: Glamor 


European simplicity in exterior style is combined with a 
driving compartment like an airliner’s to produce the Riviera 


Windows without frames were made possible 
by redesigning the Buick’s outer door panels. 


What’s new at Olds 


new low maintenance 
self-adjusting brakes 
wheel-driven speedometer 
new sheet metal 

reduced turning diameter 


Olds stretches 
oil periods 
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HE engineering departments and 

sales departments of automobile fac- 
tories maintain a sort of armed truce. 
The engineers are coldly practical, The 
salesmen, bursting with adjectives, keep 
prodding the engineers to come up with 
something new to sell cars. 

Last month Buick engineers brought 
out what, in their terse language, was 
a “two-door, four-window,  pillarless 
coupe.” The salesmen called it a “rev- 
olutionary, four-passenger sports hard- 
top.” 

Splitting the two descriptions down 
the middle produced an approximate 
truth. The spanking-new Buick Riv 
was indeed what the engineers said it 
was; but, teamed with the stylists, they 
had produced something more—a glam- 
orous, if unrevolutionary, vehicle. Like 


LDSMOBILE cars now need un- 

dergo an engine oil change only each 
6,000 miles. The oil-replacement period 
for ’63 has been stretched an additional 
2,000 miles. This low-maintenance item 
is added to lifetime lubrication for the 
differential and front undercarriage, ex- 
cepting the steering linkage. 


Clustered on dash at the driver's right are the 
heater, vent, and air-conditioning controls. 


On console are controls for transmission, radio, 
and lights, plus ash tray and map box. 


Pontiac’s Grand Prix, the Riviera is de- 
signed to compete with Ford’s Thunder- 
bird. 

Its lines are clean in the tradition of 
costly European cars, its sheet metal al- 
most free of chrome gewgaws. It has 
four bucket seats. The Riviera’s ma- 
chinery is substantially that of the stand- 
ard Buick’s. Its engine, Buick’s biggest, 
produces 340 horsepower. 

On a wheelbase of 117 inches, the car 
is 208 inches long and 53 high. 

All '63 Buicks have self-adjusting 
brakes, alternators, throw-away fuel fil- 
ters, and batteries warranted for 36 
months. Excepting the Special, all have 
new heaters less sensitive to car speeds, 
heaters and air conditioners in single- 
package combinations, optional cruise 
control, and tilting steering wheels. 


All brakes are self-adjusting. Hereto- 
fore they were service-free only on pow- 
ered units. To compensate for the 
added front-wheel weight when the en- 
gine was moved forward to reduce tun- 
nel height, the timing-chain cover and 
water-pump housing are aluminum, not 
cast iron. 

Turning diameters are down almost 
three feet, even though the cars are an 
inch-and-a-half longer. Fenders, hoods, 
doors, and deck-lid sheet metal are all 
new. For more accurate speedometer 
readings, the cable is run off the left 
front wheel, not the transmission. 


Driving the new Riviera 


If you haven’t been behind the wheel 
of a Buick for four or five years, you'll 
doubly appreciate the Riviera. It handles 
better than any Buick that preceded it. 

Of course, this staid 4,185-pound sedan 
wasn't meant to be thrown around turns, 
but I tried it just for fun, The front end 
ploughed noticeably and the tires screamed 
wildly—like banshees at a wake, But lean 
was moderate, and the abundant horse- 
power got me through the tums with a 
minimum of wrestling. The power-assisted 
steering is pleasantly fast for a car of this 
balks it requires about 3% turns lock-to- 
jock. 

The traditional Buick featherbed ride 
hasn't suffered. The worst ruts and bumps 
are ironed out completely. Road noise is 
practically nil. 

The engine is a bear. It displaces 425 
cubes and puts out 340 hp. Our test car 
had a double handicap: air conditioning 
and a mild cam left over from 1962. Even 
so, 0-60 and 40-70 times were 8.5 and 
seconds respectively. Without refrig- 
ion and with the new cam, these times 
would probably be pared down to about 
7.8 and 6 flat. 

The Turbine-Drive transmission is un- 
doubtedly the smoothest automatic made. 
Brakes, too, are beyond reproach, Visibili- 
ty is good ‘except for a blind spot at the 
right rear caused by a fat roof pillar. But 
my big gripe is the instrumentation—or 
lack of it. The dash is a Milky Way of 
warning lights, And the tachometer iy well 
hidden on the drive-shaft tunnel, With a 
slushbox, who needs a. tach anyway? 

‘An optional feature I wouldn't be with- 
out is the vertically adjustable steering 
column, It makes entry easier and allows 
the tilt of the steering wheel to be 
changed. Seats are comfortable, and leg 
room is good all around.—A.M. 


Shades of yesteryear! Photo shows spindle on 


lugside of wheel, speedometer cable, and 
mounting. Installation is on inside of wheel. 
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@ a new transmission 
e horses, horses, horses! 


What's new at Ford 


@ a transistorized ignition system 


@ more hardtops and wagons 
@ more sound insulation 


The Ford stable: 
A clashfree, 3-speed box 


Eleven different horsepower ratings and eight axle ratios give the 
buyer a wide choice of combinations for performance or thrift 


ACK in October, 1927, Cadillac an- 

nounced a revolutionary develop- 
ment—a three-speed transmission that 
was clashfree in the second and third 
gears. It worked fine except for that 
first gear. Either you became an artist 
at double-clutching or you stopped the 


‘COUNTERSHAFT 


2ND-GEAR SYNCHRONIZER — 
TO ENGINE 


Ford's fully 
nized transi 
standard on 
and Thunderbird. 


car dead to get into low. Or you clashed. 
Last month the Ford Division an- 
nounced the first three-speed manual 
transmission in U.S. automotive history 
to be synchronized in all three gears. 
Engineering a clashfree 3-speed was 
. Ford merely sliced off one set 


_- Low ctan SYNCHRONIZER 


utput SHAFT 


REVERSE SLIDING GEAR 


SMT FORKS 


"Ad soci 


Driving the new Galaxie 

The first impression I got of the Galaxie is 
that it was designed for professional basketball 
players and circus giants. Considering that it’s 
a Ford, it’s big. Gobs of front leg room and 
head room. The only squeeze play is in the 
rear; there, leg room is skimpy. 

The bucket-type seats are well-padded and 
comfortable, and the range of adjustment is 
more than’ adequate. But lateral support is 
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nonexistent. They don’t really enclose you. 

Wide doors allow easy entry. Finish of the 
interior is excellent. But although the Mere 
Monterey—the Galaxie’s opposite number—has 
switched to a full complement of gauges, the 
Galaxie still flashes idiot lights—for generator 
output and oil pressure—for woolgatherers, And 
I can't love horizontal speedometer here, 
either! 

How was the comering? A wee bit scary 
until I got used to it. Lots of lean, Screaming 


of gears from its fully synchronized 4- 
speed. But U.S. factories had never 
bothered with low, especially after the 
advent of automatic transmissions, be- 
cause of manufacturing cost. 

For 1963, Ford had other things to 
talk about, too. It published 11 differ- 
ent horsepower ratings for its engines. 
While this was two less than in 1962, 
it remained an impressive array, espe- 
cially when combined with a buyer's 
choice of eight axle ratios. Mechanical 
changes ran into the dozens. By brands: 

je@ The bread-and-butter 
Galaxie car in the division’s line- 


up, the Galaxie has a softened ride. In- 
sulation under the hood and fenders, on 
the firewall, cowl, and floor pan, and in 
the rear-seat area dampens noise. 

‘As in the Falcon [PS, Sept. p. 55], 
Galaxie engines—indeed, all Ford Motor 
engines—no longer require dealer in- 
spection after the first 1,000 miles. The 
first oil change by the buyer: at 6,000 
miles. Added to the considerable list of 
low-upkeep items is universal-joint lu- 
brication good for 30,000 miles. 

The Thunderbird’s swing-away steer- 
ing wheel is now a Galaxie option. So 
are a “reverberator” rear-seat speaker 
for stereophonic sound and an AM-FM 
radio. 

Lustiest (405 hp.) and flossiest Gal- 
axie is the 500 XL, with bucket seats 
and optional 4-on-the-floor transmission. 
That new synchronized 3-speed is avail- 
able, too, as it is in the Fairlane. For the 
big engine: transistorized ignition. 

The conventional, squared-off styling 
of the Galaxie’s 209.9 inches bow to 
stern has been touched up. 


tires, Surprisingly, in view of all the rumpus, 
the car sticks well to the road. I soon found 
myself relaxing while cottontailing through 
the comers at a respectable clip. 

But ride is car's feature. The new 
suspension incorporates, besides the conven- 
tional up-and-down cushioning, a slight amount 
of horizontal give. Minor road irregularities 
such as tar strips—usually a problem with al 
but the most gooey suspensions—are damped 
beautifully. Yet the suspension is firm enough 


Most muscular of Ford’s engines, in Galaxie 
500 XL, produces 405 hp. at 6,000 r.p.m. 


Fairlane ™° hardtops 13% 


inches shorter than the 
Galaxie, and two wagons four inches 
longer than the sedans have been added 
to this line of middle-size Fords, An 
optional, rearward-facing third seat 


tucks under the floor when unused. 

For all Ford engines, terminals are 
sealed on the voltage regulator to keep 
all-thumbs mechanics from shorting-out 

[Continued on page 214] 


Sole change in T-Bird’s controls is removal of 
power-window buttons from doors to console. 


to soak up the worst potholes with no pitching. 
The cabin is well insulated from road noise 
and engine vibration, 

po complaints on performance, Of 
cous, the 500: tnt I drove with 408.inch 

four-speed gearbox, and 4.11 axle— 
wasn't exactly typical. My’ 0-60 run took a 
short 7.3 seconds. Then I ran it up to 100 from 
a standing start. Time: 17.4. It’s in the upper 
speed ranges that this engine really comes on. 
—AM. 
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© industry’s first long-term guarantee 
© drastic restyling 

® horses, horses, horses! 

© Valiant, Dart convertibles 


What's new at Chrysler 


© vacuum-operated parking brake 


Guaranteed: 50,000 miles 


Chrysler adds to its list of low-maintenance items a stunning 
warranty on engines and drive trains—if you abide by the rules 


'N the last couple of years the U. S. 
motorist has been treated to a shock- 
ing extravagance by the factories that 
make his automobiles. The old 90-day 
guarantee on parts, as sacred to the in- 
dustry as the extra cost for heaters and 


Valiant—as well as Dart—has returned to single headlights, 


radios, has given way to a 
12-month, or 12,000 mile, 
warranty. 

Last month the Chrysler 
Corp., in a spectacular ges- 
ture of confidence in its 
products, raised the ante. 
Not by one year, not by 
two years, but to a full 
five years, or 50,000 miles, 
whichever comes first. 

The warranty applies, of 
course, only to engines and 
drive trains. Specifically, 
the company will pay for the parts and 
labor if the head or pan of an engine has 
to be removed, or if transmission, pro- 
peller shaft, or rear axle must be disas- 
sembled. 


There are provisos. Spark plugs are 


Driving the new Dart 


There's a good reason why I saved my road 
test of the Dart GT for last. It's a car I feel at 
home in, Yet I wouldn't unqualifiedly recom- 
mend it for everyone. 

‘Need a car farge enough to ferry a small 
family to Aunt Millie’s every Sunday? Want 
good handling and firm, fast cornering? Un- 
willing ‘to put up, with the shaky parts and 

cilities of many foreign jobs? The 


‘ou. 
Of course if you have a sense seat, buy 
General Motors or Ford. 
sion is a bit softer than that of the torsion-bar 
Dodges of a couple of years ago, but it’s still 
by Detroit standards. ‘This’ can actually 
improve the ride on a really bad road; no 
pitching or bottoming. But on smooth roads, 
small irregularities are more readily felt. 
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I strongly recommend the power-steering op- 
tion. It ives good road feel, allows easy park- 
ing and more important, provides. faster 
steering (3% turns lock-to-locl 

All controls are easy to ak except for the 
hand brake—that’s hidden under the dash to 
the left of the steering column. Visibility is 

except in the right rear, where a roof pil- 

r gets in the way. 

Head room is Rood, l, front leg room better 
than average, rear leg room barely adequate. 

A handy feature is the glove-box in with 
two indentations for holding cups or glasses. 

Brakes are good in spite of those aoe 
13-inch wheels. Performance is okay. With the 
225-inch engine, TorqueFlite box, a 3 
rear end, I got 0-60 and 40-70 times of 12.9 

14.0 seconds without manually Shifting 

through the buttons. If you want more, see 
your rey, Mopar dealer about his speed 
options.—A.M 


sa 4 : 2 / 


Parking control locks Imperial's transmis- 
sion, A round steering wheel is optional. 


not covered. Neither are accessories 
such as batteries. 

And—buyer take note, this is where 
Chrysler really lays down the law—a 
car owner must return his vehicle to 
the dealer for maintenance every 
4,000 miles, or every two months, 
whichever comes first. Otherwise, the 
warranty is void. 

But Chrysler even sweetens that— 
the guarantee is transferable, owner 
to owner. The guarantee follows by 
only a year an impressive expansion of 
the company’s list of low-maintenance 
items. 

Stylists have a field day. Biggest 
changes in Chrysler cars for '63 are in 
the bodywork. Except for the Im- 
perial, all have new metal from 

[Continued on page 218) 


Extra appointments inside Plymouth Sport 
Fury include console. Available: 


What's new at Lincoln-Mercury 


© a bulging engine 

© alternators, tachometers 

® compact convertibles 

© different pistons, carburetors 
© new sound insulation 


'HE Ford Motor Co.’s Mercury 

Monterey nudged the Ford Motor 
Co.'s Galaxie last month and muttered 
darkly, “Move over.” For 1963, the 
Monterey had advanced into the same 
major power league, with an engine 
of 405 horses—with transistorized igni- 
tion—that almost bulged the hood. 

There were other engine options, 
but Mercury plainly was courting cus- 
tomers who liked the bouquet of 
scorched rubber when the accelerator 
was floored. A si 
and a V-8 of 
summarily abandoned in the new 
model year. Standard now is a 390- 
inch engine that, depending on the 
compression ratio and carburetion, 
pumps out from 250 to 300 horse- 
power. 

Like the other three cars of Ford's 
Lincoln-Mercury Division—Comet, 
Meteor, and Lincoln Continental—the 
Monterey included other appetizing 
tidbits in its announcements. Road, 


[Continued on page 192] 


For better combustion, Continental swaps 
old piston (left) for halt-wedge-top type. 
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@ a smaller, lighter block producing more power 
© thinner walls, shorter exhaust passages 
© high thermal and mechanical efficiency 
© more main bearings 
© a lot of horsepower at a lower price 


New engines: Chevy, Tempest 


For entirely different reasons—at least one will surprise you— 
two companies offer better power plants in the new model year 


What's new in engines 


Two new engines provide muscle for 
two brands of cars in the 1963 crop 
announced last month, and their displace- 
ment and power are in sharp contrast. 
So are the reasons for their appearance. 

One of the engines was designed by 
Chevrolet for its standard car, the other 
by Pontiac for its compact Tempest. 
The Chevrolet engine, an in-line six, is 
of modest proportions and power. The 
Pontiac engine, a V-8, is husky and 
boisterous. 

Chevrolet veteran. Chevrolet pro- 
duced its new engine simply because its 
old, in-line overhead-valve six was ob- 
solete. It had a right to be. Its grand- 
pappy first powered a Chevrolet in 1929, 
when this GM division switched from 
four to six cylinders. That first six had a 
piston displacement of 194 cubic inches 
and produced 46 horsepower. 


How Chevy's new and old sixes compare 


1962 


Type 
Displacement (cu 
Bore & stroke 


Main beariny 
Max. journ: (i 
Max. journal length 
Piston weight (02.) 


Oil anon (qt.) 
Oil change (miles) 
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A lot of things happened to it in the 
next 33 years. Now and then it under- 
went minor surgery. In 1937, in a burst 
of generosity, Chevy gave it another 
main bearing—for a total of four. Every 
so often it got new cylinder heads. The 
holes for the pistons grew little by little. 

This is the way the cubage and horse- 
power went up: 


YEAR Cu. In. Hp. 
1933 207 65 
1937 216 85 
1950 235.5 105 
1953 235.5 115 
1954 235.5 125 
1955 235.5 135 


It was in 1953 that the Chevy six, still 
lubed by the bucket-and-splash system 
it had been born with, was extended a 
gesture of affection by the company for 
its noble service. It was given a pressure 
oiling system. 

When, last August, the last of the old 
Chevy sixes rolled off the production 
line, the basic engine—for all the refine- 
ments it had undergone—was still, as far 
as design went, the 1929 engine. In more 
than three decades it had propelled 23,- 
700,000 cars, not to mention uncounted 
tens of thousands of motor trucks, at 
least 1,185,000,000,000 miles. 

The new six. The replacement for the 
old engine is of exactly the same type, 
but smaller. It weighs only three-fourths 
as much, yet produces more power. (See 
comparison box.) The “dry” weight of 


VALVE SEATS AND 
‘PLUGS WATER. 

‘COOLED.—INTEGRAL. 
VALVE GUIDES 


ALTERNATOR 


LARGER BORE 
SHORTER STROKE 


In Chevy's new in-line six, inches lower and shorter, 
each crankshaft throw has two main-bearing supports 


the old engine—that is, without oil or 
water, but with all its accessories—was 
608 pounds. That of the new engine is 
only 465 pounds. 

New foundry techniques give its cast- 
iron block thinner walls, The exhaust 
passages are short. That exposes i: 
mum of their area to the cooling 


water, and that is largely responsible for 
what the engineers term the “low heat- 
rejection” characteristic of the new pow- 
er plant. Lost heat is lost energy. If an 
engine spews less of its heat into the 


radiator water, the motorist gets more go 
from his fuel. 

In the new engine less exhaust heat is 
transferred to the water that jackets its 
block. The engine, therefore, has to re- 
ject less heat through its radiator. The 
radiator can be smaller—that for the old 
engine held 18 quarts of water (with 
heater), that for the new one only 12. 

The old engine, in yesteryear’s tradi- 


Tempest engine is an extra-cost option on all 
R 


Pontiac's compact models 
manifolds 


Heads compensate for varying 


ves, cams, 
ich engine. 


tion, had a small bore, long stroke for 
high thermal efficiency (use of fuel 
energy) but poor mechanical efficiency 
(friction). The new one, “oversquare,” 
(Continued on page 216) 
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What's new at Rambler 


© floor-mounted overdrive control 
new gear ratio 
© more power 


Little Rambler: 
2 shift sticks 


gl hs plushiest of the Rambler Ameri- 
ans, with bucket seats and a console, 
a brace of floor-mounted sticks that 


ha 
look for all the world like those in a 
4-wheel-drive Jeep. They're not. One 


BS 


Decorative chrome spruces up the convertible. 


With overdrive “in,” kickdown to a lower gear 
is made by pressing button on main shift lever. 


works a conventional transmission, the 
other an overdrive control. 

When the second lever is back, OD is 
in. When it’s forward, it’s out, 

A chrome plate at the base of the gear- 
shift identifies the positions. A signal 
light tells when the OD is operating. 

The second-gear ratio is changed from 
1.63:1 to 1.906 for better spacing. The 
standard “E-stick” and automatic trans- 
missions are not floor-mounted. Avail- 
able: 138 hp. as well as 90 and 125. 

The company will announce its Classic 
and Ambassador models this month. 


What's new at Studebaker 


© optional supercharging on all cars 
© optional disk brakes in front 
@ sun roof on station wagon 


Studebaker: 
“Blown” engines 


TUDEBAKER sprang an impressive 

dossier of surprises for ’63. By item: 

The engine supercharger on the sporty 
Avanti [PS, June ’62, p. 55] is an option 
on all Studebaker models, 

The Avanti’s front disk brakes ditto. 
The braking system incorporates as 
standard the split main reservoir—like 
Cadillac's and Rambler’s—so that com- 
plete hydraulic brake failure is almost 
impossible. Brakes are self-adjusting. 

Station wagons have sun roofs. 

Larks and Hawks have alternators. 

Cheers!—oil-pressure and amp gauges 
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Cruiser has new side moldings, tail lights. 


read direct. Gone are those idiot lights. 

Optional with all V-8 engines is a 
floor-mounted, 4-speed manual box. 

New rear shocks have larger insulators 
and a bayonet-type mounting to mini- 
mize noise transfer to the car body. 

A viscous drive to slow down the fan 
and save engine power as road speed 
goes up is standard on all supercharged 
engines, optional on V-8s. 

The Cruiser is now on its own—it’s no 
longer the Lark Cruiser, just plain Stude- 
baker Cruiser. This telegraphs some im- 
portant changes for 1964. 

The front-pillar dogleg is no more. 

Parallel-sweep wipers overlap. 


Space-age garb 
of pure gold 


Protective suits coated with 
24-carat gold are the latest 
thing for men handling rock- 
et and missile fuels. 

The gold will withstand 
flash temperatures up to 
3,000 degrees, sustained heat 
of 500 legrees (enough to 
broil a steak); is impervious 
to most chemi including 
liquid fluorine, nitrogen, hy- 
drogen, oxygen, and exotic 
rocket fuels, The coated fab- 
ric reflects 75 percent of ap- 
plied heat, half again as much 
as aluminum, 

Snyder Mfg. Co., New 
Philadelphia, Ohio, _ makes 
the coveralls out of DuPont 
Armalon, a metalized plastic 
film laminated to a woven- 
plastic lining. The gold is 
applied by vaporizing it in 
a vacuum. When zippered, 
the suit is airtight. Breathing 
air comes through a hose or 
from a back pi that also 
contains a tw radio. 


Lights! Camera! Detective plays suspect as 
police put lineup on ultra-high-frequeney TV. 


Police lineup gets TV tryout 


With a detective acting the part of a 
prisoner, the New York City police depart- 
ment here puts on its first lineup show on 
a “locked” television circuit. After the 


PS PICTURE NEWS 


Unscrambler on lower receiver clears picture, 
makes closed-circuit transmission unnecessary. 


detective went off the air, 18 suspects 
were questioned before the TV camera for 
real. Their pictures were scrambled in the 
telecast so they could be received only in 
other city police stations having official 
sets equipped with unscrambling devices. 


PS PICTURE NEWS 


Independence Hall comes ablaze 


‘ith brilliant light to climax the dramatic story of the Liberty Bell 


Light-and-sound drama brings history to life 


Muted music . . . lights up . . 
Let it ring! Let it ring! 
Electronic echoes of the Liberty Bell fill 
Philadelphia's Independence Square. Stir- 
fie GHUne sagen Ienapesdente.. Hall 
blazes into a glory of light: The Declara- 
tion of Independence has been adopted. 
30 ends a performance of Lumadrama, 
bringing to vivid life the story of the 
Liberty Bell and the birth of our nation on 
July 4, 1776-the first presentation in the 
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+ a voice: 


United States of a theatrical technique de- 
veloped in France. Known there as Son ct 
Lumiere (sound and light), it has been used 
te many outstanding events from 

ast at historic sites in Europe. 
he drama of the Colonies has no live 
tors but is taped, electronically cued to 
a script written by Pulitzer Prize poet 
Archibald MacLeish. The story of our 
struggle for freedom is narrated 
ric March. There are the voices 


An engineer, 
spot and 
presentation was desi 


and a new nation born, 


of George Washington, Thomas Jefferson, 
Benjamin Franklin, and Thomas Paine, im- 
personated by other actors. 

A dramatic effect of movement is created 
by various combinations of colored outdoor 
floodlights and spotlights inside the building 
(switching from room to room as the scene 
of activity changes). The illumination, 
synchronized with stereophonic speakers 
strategically placed around Independence 
Square and inside Independence Hall, gives 
a sense of action as the past is relived 
through the voices of patriots. 

The scratching of a pen is heard as 
Washington voices a wistful letter he is 


Electronic components for Lumadrama 
led vault under the west wing of Indepen 
gnetic-tape system reproduces music, narra 
and controls the lighting elfect 
tomatically to cue ek 
followin 
ncements. 


a cued script, 


Batteries of floodlights, remote-controlled, are hidden inside spe 
wood benches that are opened for n 
the daytime, they serve as or 


sed in 


ce H 


domed, t 
A 10-channel 

n, sound effects, 
Punch card (center) drops 
lectronic circuits for proper time sequence 
can correct any mishaps, make 

nd lighting equipment for the 

an Philips € 


al sound 
y North Ame 


ght performan 
ary seats for visitors. 


Closed (right) in 


writing to his wife, Martha: the voice of 
Jefferson rings as he reads the Declaration 
of Independence to th ‘claim of his fel- 
low citizens. A musical accompaniment, 
written by David Amram, is played by the 
Philadelphia Orchestra. 

The after-dark spectacle goes on twice 
nightly (weather permitting) in Independ- 
ence Square. It will continue through Oc- 
tober, and be repeated next summer. 

A similar pageant of light and sound is 
dramatizing the colorful history of the old- 


est city in the United States—St. Augustine, 
Fla. Both productions are under the super- 
vision of the National P: Service. 
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How the 
First U.S. Jet 
Was Born 


. .. 20 years ago this month 


September, 1941: “Build 'em!"" 


In Washington, Hap Amold called a top- 
secret meeting of ‘Air Corps officers and several 
engineers. He walked to his safe, worked the 
dial, removed a roll of dra 
I give you the Whittle engi 
wish . .. Build 15 of them, 
R. C. Muir said his company 
tools’ and carefully. screened 
never knew. what’ they were 
moved to GE's River Works at 


workers (many 
building) were 


Lynn, Mass, 


N JANUARY, 1941, U.S. Army intelli- 

gence put together many fragments 
of information to reach a conclusion 
that caused sleepless nights: The Ger- 
mans, having lost the Battle of Britain 
the previous summer with propeller 
planes, were working on a new kind of 
propulsion. 

In April, General Henry H. (Hap) 
Arnold, head of the Army Air Corps, 
visited England. He was startled to 


learn that the British had a twin-engine 


i i 
October, 1941: British import 


Three mysterious packages in 


unmarked 
trucks reached the plant by roundabout routes 


from Boston ai 
jet engine like 


8, 


They contained a British 
¢ two that had got the iter 
E_ 28/39 aloft. (This engine is now in the 
tional Museum, Washington.) A bearded 
wer, calling himself Frank Whitely, came 
to stay at the home of a GE executive. ‘It was 
months before the GE man’s wife learned she 
had been hostess to jet inventor Frank Whittle, 


May, 1942: U.S. engine fires 


Working with Whittle and his engine, Amer- 
icans designed and built the first U.S. jet engine 
in an incredibly short seven months. On May 
21, 1942, nine engincers gathered to see if it 
would work. The starter was pressed. There 
was no fuel pressure. A pair of pliers corrected 
a faulty relief valve. The engine ran! Men 
toiled 14 hours a day as they prepared two en- 
Zines scheduled to go into the fist U.S. jet 
plane, the Bell XP-59 Airacomet. 
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August, 1942: On to Buffalo 


The two engines, with 1,150 pounds of 
thrust each, labeled “superchargers,” were 
loaded into a boxcar at Boston's South’ Station, 
Next morning they reached Buffalo, N.Y., an 
the plane they would power. The’ XP-59, 38 
long, 45 feet in wingspan, had a high tail 
to clear the jet wake so gases from the engine 
would do no harm. A midwing monoplane, 
the XP-59 had tricycle landing gear, weighed 
about 11,000 pounds, had twin 35mm cannon. 


jet, the Gloster E 28/39, ready to Hy. 
The world’s first jet. the pkine did fly 
May 15. Its engines. the invention of 
1 Air Force Group Captain Frank 
tle. then 35. were the first radical 
change in airplane power since the 
Wright broth il fight in 1903. 

To get jet power for the U.S.. Arnold 
moved fast. He had an American engi- 
neer. D, Roy Shoults, look over the 
Gloster plane and Whittle’s engine. and 
bring back in his mind all the inform 


x the phine lived 
ina mail cat, cooking on a Steno stove. Dur- 
ing the trip the engines had to be rotated at 
400 rpan. by wheavy air compressor (to keep 
the bearings oil-couted the. compressor 
worked loose, The mei fea i 
down while the train rocked along at 60-nnp.l 


tion he could. (Shoults. because his 
plane would land in spy-infested Portu- 
gal. was forbidden to carry any docu- 
ments.) Then the British sceretly sent 
Arnold plans of the Whittle engine. 
Ameld now set in motion the chain of 
events that produced, just 20 years ago 
this month, the United States’ first jet. 
Because the story was at the time a mi 
tary secret, reported by no newspaper 
it has never become widely known, Thi 
is how it happened.—Gardner Soule. 


October, 1942: First flight 


Later, a car cont 
hooked onto the 
protested, wot it 
ing and’ Gumery Ri 
reassembled, (Muroc is 
Force Base, home of X. 
Test Pilot Bob Stank 
He tumed at end of moway, tested engines. 
Then he took off with, 's. Theodore 
Rogers remember roar like « blowtorch 
and a smell of Kerosene.” He flew only 100 
but next day he climbed to 10.000 
British (using 
Gloster Meteors against buzz bombs) und the 
Germans. (Messersclunitt_ 262s) both flew: jets 
in World War UL. The U.S. did not. But the 
flight of the first U.S. jet led directly to all jet 
planes of today, and to the U.S. hecoming the 


ing high explosive was 
carrying NP-39, GE, men 
mupled. At Muroe Bomb- 
“, Calif, plane was 
now Edwards 
On Octol 
J out the 


world’s largest producer of jet engines, It may 
lead to 3.300-n.p.h. planes. i think 
the jet is potentially “capable cit speed 


Terrible Terrain? It’s Easy with 


By V. Lee Oertle 


sprout out anywhere on them. 
Their tiny power plants sound like 
a corn popper gone awry. They scoot 
through thickets, over sand dunes, and 
across rock-strewn fields. When you 


Fe three to six puffy little wheels 


Mud, snow, sand, rocks—they're all the same to these puffy-wheeled little vehicles. 
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first see one of these unlikely looking 
vehicles, miles from civilization, it’s easy 
to picture its driver pulling up and ask- 
ing to be taken to your leader. 

At least five of these go-anywhere 
machines have hit the market recently, 
Thanks to their high-flotation Goodyear 
Terra Tires—inflated to only two p. 


Terra Gator 


ll fiber-glass body al- 
lows Terra Gator to 
cross water with help 
of rear pump jet, On 
Jand, dosed by 
hing power from 
one side to the other, 
i stick controls 
speed and direction, 


Terra Kart 


With its 52-inch wheel- 
se, Terra Kart offers 
excellent maneuverabil- 
ity. But low engine 
ower restriets its wie to 
lat terrain. Rear 
steers through cables 
1 con- 
toured bucket seats are 
of molded fiber-glass. 


Terra Tires 


they travel over rough terrain like a 
scalded goat. 

All five shown here use air-cooled 
four-cycle engines. Two of the vehicles 
steer from a single front wheel, one 
from a single rear wheel, and one by 
alternating power from side to side I 
a crawler tractor. Top speed is from 


They just keep chugging along 


Desert Rat 


One of the first of these 
go - anywhere wagons, 
Devert Rat has beew 


steering places colmnn 
hetween seats 


Maverick 


would giv 
sno 


in 
Straight - through rear 


double cha 
provides 
(push). 


. Joy’ stick 
acceleration 
waking (pull). 


Sharp rocks don’t damage Terra Tires; low 
ssure allows tires to wrap around obstacles, 
‘The two-ply: nylons are standard equipment on 
all five vehicles, They come in many’ si 
cluding giant ones for commercial vehicles. 
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Vell suited for loose sand, it also mind getting wet. It carries up to five on level 
runs in 16-inch-deep water—if driver doesn't ground. Tiller steers the front wheel. 


15-25 m.p.h. Prices range from $550 to gation pipe over farm fields, even for 
$995, transporting golfers. 

‘The vehicles are used for both work They're small enough to ft in the bed 
and play—for hunting, fishing, rock col- of a pickup truck. Some can even be 
lecting, fence-line scouting, hauling irri- carried in a station wagon. 


How the Terra-Tire vehicles stack up 


Fi a 

é = 22 
Ithreesspeed P.0. Box 81s 

ee 0. Box 
gearbox $695 | Glendora, Cait 
Sptionat) 


Desert Rat 48 | 38) 6xis | 4 | 2 mapas $995 


RAT Corp. 
Box 1760 
Santa Ana, Calif. 


DuBay Terra Kart 
variable-speed 
as |isxis | 3 | 2 0 | 32671 Nelson st. 
pulley $910 | Garden Grove, Calf, 
Stewart Inc. 
torque 
cenverter Et Monte, eat 


arenes 
‘Azusa, Calif. 


at 
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as i 
by dropping 
coin, Large hae 
might have a posteard 
dispenser on them, too— 
Lon Calhoun, Phoenix. 


A quicklocking dog collar t 
le to put iton. The fastener w 
together and luck as some  b le 
Clark Thompson, Corona del Mar, Calif. 


strug; 


Wim 


Asbestos cylinder gaskets with thermocouples 


to supplement 


ahs 


car 


Collay 
quently move long distances, 
of packing space and are 
Lt. Col. C. M. Busbee Jr., San Francisco. 


ible lamp shades for families that es 
lots 
damaged.— 


generators. Hot junction 
nt to cylinder, cold junction to water 
y. $. Murty, Visakha Patnam, India. 


tor, Popular Science, 385 Lexington 
your name and address clearly. Con 
iributions cannot be acknowledged or returned. 


PaoTO. 
MULTIPLIER 
TUBES. 


PANIC BUTTON 


The scientists stuffed me into 
Purdue's “whole-body” 
Geiger counter. For 

four long minutes I was— 


Alone in the 
Dark with a 
Panic 
Button 


By Martin Mann 
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‘SOGAL, TANKS OF 
‘SCINTILLATOR SOLUTION 


[’ THE basement laboratory at Pur- 


due University, LeRoy Shipley mur- 
mured to me soothingl 

“If the close quarters upset you, press 
the button and you'll pop right out.” 
The Purdue researchers were about to 
stuff me into a six-foot-long, 20-inch- 
tainless-steel can—and close the 
he can was surrounded by two 
tanks containing 180 gallons of a chemi- 
cal that flashed with light when hit 
rays. The whole works was 
locked inside what looked like a butch- 
er’s freezer but had steel walls six inches 


'y wanted to measure my body fat 
nusual and precise way, by 
counting disintegrating atoms of my nat- 
ural radioactivity (everybody has some). 

I had washed myself from top to toe 
in a little shower room, then put on a 
surgeon’s white scrub suit and paper 
slippers—ordinary dust is radioactive 
enough to louse up the measurements. 
Before I could step onto the machine, 


Clutching the escape button in his right hand, 
the writer rides the motorized slide into the 


Shipley stopped me, pulled off the slip- 
pers (which had picked up dust from 
the lab floor), and put on a fresh pair. 

Now, arms folded across my chest, I 
lay stretched out in a steel tray like a 
corpse in a morgue drawer. A motor 
hummed and the tray slid me into that 
small black hole. 

Black as the pit. Then it was dark, 
absolutely black. There was the faint 
smell of green soap from the shampoo 
I had used. I could hear the faint hiss 
of a blower (cooling counter circuits, not 
me), and distantly, as though under wa- 
ter, the reassuring conversation of the 
scientists outside. But was it ever dark! 

Being a rush-hour-toughened veteran 
of the New York City subway, I am not 
given to claustrophobia. But, lacking 
any visual reference and cradled by that 
curved tray, I lost my sense of balance. 
Was I getting seasick? My heart pound- 
ed, my forehead sweated. 

I was telling myself for the tenth time 
that I would not hit that chicken switch 


“whole-body” counter, A safe company built 
the 40-ton steel box that shields machine, 


when Shipley’s cool voice announced, 
“One minute's count is completed.” 

How much blubber? After the fourth 
one-minute count ended, the motor 
hummed and I slid back into the world 
of the living. The data, after a run 
through the university computer, ended 
up about average, meaning I'm about 25 
percent fat. 

Purdue's scary machine measures 
atomic rays just like a Geiger counter. 
But it is more sensitive. It is one of 
only four “whole-body” counters in the 
world. Purdue uses it to count fallout 
contamination in packages of grain, milk, 
and wool. It also checks the people 
working around the university’s atomic 
reactor to make sure they haven't picked 
up dangerous dust. But the main proj- 
ect now is the measurement of fat. 

Overweight Americans reduce with 
all kinds of drugs and diets. Yet nobody 
knows how much of the weight loss 
comes from fat and how much from 


[Continued on page 198] 
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Wild New 
Airplanes 


Straight-up aircraft 
take off three ways 


Three VTOL (vertical tukeoff 
and landing) planes, each using a 
different principle for lift, are un- 
dergoing tests by the ‘National 
Aeronautics and Space Adminis- 
tration (NASA 

Ryan VZ-3RY Vertiplane uses a 

deflected slipstream from two pro- 
pellers up ahead of large double 
Petractable wing flaps. 
Bell X-11A “gets lift from the 
exhausts of twin GE jets that can 
be rotated vertically for takeoff, 
horizontally for forward 

Ryan VZ-11 gets lift from GE 
fans spun by turbojet exhaust 
valved to them; they are louvered 
to help level flight. 


flight. 


One engine for pull, one for push 


Tandem engines, one in the nose and one 
ower in Cessna’s 
lems of lopsided 


behind the cabin, double 
Skymaster without proble 
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Wingtip jets give Bell X-14A control while hovering. 


handling should one conk out, Twin at 
booms leave room for the rear engine’ 's push 
propeller. The plane was developed as. 

four-place business plane that is simple to 
fly and low in operating cost. 


Py big! ‘hom 
for small planes, Tiny wires in the vinyl- 
coated windshield above at right keep it 
from frosting like the untreated glass at 
left during tests in a freezing chamber. 
Pittsburgh Plate Class uses a CE control 
to keep temperature at 90 to 100 degrees. 
It's antomatic or can be hand-switched. 


are now made 


inst Hight of plane is scheduled for mid-1963 


Warning voice out of the blue 


Loudspeakers mounted under the wing 
of this, Grumman S2¥-1 Tracker w 


- iz Pp 

at Point Mugu, Cal 
tisubmarine plane. they re- 
place rockets, depth charges, or torpedoes 
carried during normal search and attack 
nis along our coasts, 


CONTINUED 3 


More news in aviation 


Collapsible spare-parts amphibian 


The Volmer Sportsman seaplane can be 
built in 1,500 hours, according to designer 
Volmer Jensen of Burbank, Calif., who 


gE oat 


i ’ 


Boeing bloated for big boosters 


The fuselage of this Stratocruiser was 
stretched to carry Satum booster rockets. 
In photo above, fuselage height is being 


Jet copter floats, ies—and drives 


Compressed air powers this Monte-Cop- 
ter Triphibian Selieceten. A gas-turbine 
compressor pushes air uj the rotor 
head and jets it out the rotor tips. For- 
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sells the plans. Cost, including a second- 
hand 85-hp. engine, is under $2,500. The 
80-m.p.h. plane has’ Aeronca wings and tail 


an plywood-and-fiber-glass hull. 


a Two 
can take it apart in under 30 minutes, 


ised from nine to. twenty feet, A 200- 
i also added aft of the 
wing. The entire tail section unbolt 

swings open for loading. Aero Spaceli 


Inc., of Van Nuys, Calif., did the job. 


“ =e 


ward propulsion is provided by residual 
thrust. Entire thrust may be used for 
taxiing on roadways or water without the 
rotors turning. Wings with tip tanks serve 
as outrigger floats. The fiber-glass-hulled 
craft does 95 m.p.h., cost $30,000. 


rash wheel lowers crash pad. Inste: 
spearing a driver in a crash, a newly. pat- through the 
ented steering post would telescope, com-— woukl lower a cushioning, splinter-stopping 
pressing. a spring normally holding it- at visor between driver and. windshield 


New ideas from the inventors 


\ firephice fire 
faster and more 
top of a tubular metal 


Safety-pin spring keeps it safe. A salety pin 
might be suler if its spring action held the 
point safely inside the pin instead r 
ing it outward. To fasten this pin. y urate like this. A blower at one end would 
le open, push it through — pull cool vom air into the fire-supporting 
erial. then guide it into a U-shaped push it out the other end after it 
catch that is open at the top. een heated. 
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More inventors’ ideas 


/ 
Guide improves bowler’s aim. A bowler, 
according to this inventor, could pick his 
spots better after practicing delivery with 
this adjustable sighting guide. He'd line up 
one headband-mounted pointer with a par- 
ticular pin, sight through the other at the 
alley. By putting the ball exactly on the 
spot indicated in the alley sight, he'd be on 
a target course. Practice would make ad- 
justment for proper delivery automatic. 


Shells haul cargo under water. Powdered 
or liquid freight might be transported faster 
and more economically if it were towed 
underwater in these shells. Since they 
would travel submerged and protected from 
storms and rough seas, the hulls could be 
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Indoor clogs protect floors. A farmer, me- 
chanic, deliveryman—or even an ordinary 
householder—wouldn’t have to worry about 
tracking dirt, mud, or grease indoors if he 


put these overshocs on before going in, 
The flanged, strap-on soles would cover 
nd catch drip: 


Conven- 
they'd 


the shoe bottoms 


p on or off quickly to save foot-s 
and shoe-c ing time. 


made of thin plastic, which would also 
adjust to the cargo and resist. sloshing. 
‘They'd reduce ship power requirements by 
ng down dead weight, and might be 
after cach use or stacked on deck, 
»s, for the return trip. 


Flashlight signals a biting fish, With this rig 
a night fisherman could throw out his line 
and relax without missing a catch. He'd 
clip his flashlight—minus its bottom  cap— 
against a pair of spring contacts on the 
wooden base, and tie his line to a lever 
arm. Any tug on the line would make the 
signal light blink on. 


Basket rolls to court. This mobile, adjust- 
able basketball goal could turn any paved 
area into a practice court or playing arena. 
It could be raised or lowered to suit the 
and skill of any player. Av 

dy, but it would roll 
when it was tipped back on small 
at the rear, 


wheel: 


Signal tubes help you park. Fastened to a 
garage floor a comfortable car-width apart, 
these fluid-filled tubes would help you navi 
gate a clutter of toys and tools, Connected 
to the tube ends through pressure switches, 
lights would signal if a wheel strayed over 
the line, too near a parked mower, 


LO. ham 
10 J. S, Folk, Bellecue, 0: 

is, P. Wolff, and J. 
vo. 3,024,561 to W. 


. 
it 


Copies of patents may be ordered, by number, from 
tne Commasloner of Patents, Wasktniton 25, DB." at 
25 conte wach. To terite to an tnoentor, if the address 
dicen above & innufictent, address hint (by name and 
Fate ‘number) tm core of the Commistionct of Patents. 
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By George Daniels 


OW fast can a wood chopper 
chop? If he happens to be Dave 
eer, he can sever a two-by-six 


fell ize tree 
nd slice through a 1 
log in 16 seconds. Five-time winner of 
wood-chopping’s top award, the North 
American World Championship, and 
holder of more than 50 other chopy 
trophies, he ran! one of the all- 
greats with an 
You wouldr 
ance. A man of ave 
to be in his early 


xe 
guess it from his ap- 
© build, he 


1 watched him 
hard-oak log in 
as I'd ever scen it done before. 
him how he does it. 

The trick. he exp! 
that aecuracy comes first, power second. 

1 your blade pr 


casily outchop a far stronger 1 man whose 
aim wanders. The explanation is logi 
Drive your tly into the ent of 
the previous stroke or perfectly in line 
to extend it, and you get maximum cut 
depth and length out of each stroke. 
Miss the cut or hit out of line, and you 
art over again. 


9B rorutar science OctoseR 1962 


How to Chop 
Like a Champ 


Putting a razor-keen axe blade precisely 
where you want it is a crucial art. The 
world’s champ gives you some pointers 


You can spot the work of an expert 
chopper by the surface of the severed 
Jog end—bandsaw-smooth if he’s in. the 
ks. Bad aim leaves a telltale 
avn look, Once you've mastered 
ion, put everything you've got into 
the power of your wallop, but never 


’s good marks- 
CONTINUED 


The underhand chop: fastest 
way to cut a felled log 


Adept southpaw, Goer 
shows his ra x fe 


‘Chand positions would 
be rove by right- 
Teunlers). He has 


hacked 


Tootsteys on 
1 


at rear. 
p note hand 
whipping down han- 
Hie. Trent ‘knees. Me 
breathes ont explo- 
at aig of 


‘GEER'S ALLAROUND FAVORITE: CONNECTICUT 
PATTERN WITH A 2S4NCH HANDLE 


i ot 
(| \ 
Axe heads come \ | q \ 
in a variety i's 3 kk 
of patterns ———S beers 
‘MICHIGAN DAYTON, ‘CONNECTICUT ‘KENTUCKY JERSEY 
Blades with long cutting edges are better for hardwoods. Most variations, Geer says, arise 


voftwoods. shorter cutting edges better for 


men generally make good wood chop- 


pers, and to prove it he has almost as 
many prizes for rifle shooting as for 
chopping. 

Chopping 
feels, are stri 


You'll chop best with an axe you enjoy 
handling and with the kind of swing 
y to you. But Geer’ 
w and choice of axes 
s good a guide 1 


can use. 
The underhand chop is the method 


only from local tradition. Wood — choppers 


required in most competition, Ge 
former contract logger. says it’s the bes' 
way to chop. whether on a champion- 
ship log or a felled tree in your back 
yard. You stand on top of the log. feet 
well apart. and chop a V notch from one 
side. then from the other to sever the 
log when the notches meet. (In contests. 
the logs are 
being sawed square 
turned to size—l4- alder 
Championships, 15-inch black encalyp- 
tus in Austr: 


Standing-block chop, which uses a log spiked 


to a yertical support. sinmlates felling cut. 
Same sliding-hand motion is sed as in under- 
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hand chop. This approach is obviously less 
dangerous to toes of wild-swinging beginners 
than is undethand. Geer has never cut himself. 


On hardwood Geer uses a 5-pound 
long-handled axe with about a 5%-inch 
cutting edge. On softwood he uses a 
6-to-8-pound short-handled axe with a 
7-inch cutting edge. These “racing axes” 
are specially made by Emerson & Ste- 
vens Manufacturing Co., of Oakland, Me., 
by a process that welds an extra-hard 
cutting edge to a head of softer steel. 
The handles, tailored to order, come 
from the 90-year-old Tatem Manufactur- 
ing Co., of Eastford, Conn. For every- 
day back-yard chopping, his choice is a 
“Connecticut-pattern” axe with a 28- 
inch handle~a good bet for the average 
chopper. 

The long-handled axe stroke starts 
with the axe overhead, left hand grip- 
ping the handle end, right hand about 
three inches under the axe head, if 
you are right-handed. The upper hand 
drives the stroke, sliding down the han- 
dle to accelerate axe-head velocity as 
the stroke progresses. When the blade 

[Continued on page 194] 


Sharpening an axe blade for durable keenness 


Thin or hollow edges won't stand up for more than 
a few hard strokes. What does is a convex edge, often 
called a convex roll-off. Geer believes it important to 


finish-grind without deep scratches, then hone axe glass- 
snoode, Rasrsons Any neniches sit imsy. act assim 


concentrations, which invite chipping or flaking. WRONG WRONG RIGHT 


Atomic Troubles? 
Just Blow Bubbles! 


A nuclear-power-plant accident could loose a deadly radioactive 
cloud—but this suds-making device would stop it in its tracks 


atch and trap the dangerous ra- 
ctive substances that an atomic 
accident could spew into the air. 

At Harvard University, Prof. Leslie 
Silverman and co-workers are trying out 
the novel idea. To simulate nuclear 
debris from an atomic-reactor mishap, 
they fill a tiny closed room with smoke. 
Then a blower sucks the room’s “con- 
taminated” air through a foam genera- 
tor, in which a spray head directs a fog 
of foaming agent against a cloth screen 
covering the exhaust opening. 

Blowing the air through the screen 
yields a shower of bubbles. The debris- 
simulating smoke particles cling to the 
walls of the tough bubbles, the experi- 
menters find. As the bubbles break, 
they deposit the trapped debris on the 
at would end the travel of 
erial, until a decontami- 
nation team arrived to remove it. 

To encapsulate large amounts of air 
rapidly, the researchers have developed 
a liquid agent of much higher foaming 


Se may come to the rescue to 


Within a few moments, this mass of foam half- 
fills the test room. Bubbles have trapped the 
simulated radioactive _ particles, ing the 


ratio than the foam used in fire-fighting. 
They make it up of a commercial deter- 
gent, plus chemicals that combine with 
radioactive atomic-fission products. 

With enough foam generators, suit- 
ably spaced, all the air inside a reactor 
could be trapped in minutes. It could 
even be sealed permanently in bubbles, 
Professor Silverman suggests, by a hard- 
setting plastic foam. The method is 
cheap and requires little equipment. 

In normal operation, an A-power 
plant’s fuel elements become impreg- 
nated with highly radioactive ion 
products. If the fuel elements melt 
down or vaporize in a “runaway,” or 
other accident, these hazardous sub- 
stances will be freed. In England a 
reactor fire released enough radioactive 
iodine to contaminate the local milk 
supply. Today, huge steel shells 
round A-power reactors in popula 
areas to prevent escape of nucl 
bris. Trapping it before it gets out of 
the reactor promises a quicker, simpler, 
safer way.—John H. Lannan. 


103 

nation. Installed in an A= 
n could avert the escape 
radioactivity in an accident. 


air free of cont 
reactor, such a syst 
of dangerous 


Battlefield Rockets for 


F THE Soviet Union gets into a shoot- 

ing war, its equivalent of the Ameri- 
can GI will have no less than eight dif- 
ferent sizes of battlefield rockets to lob 
at the enemy. Some of the rockets can 
tote nuclear warheads. 

This is the estimate of U.S. intelligence 
experts who have been looking at Soviet 


Mounted on a tank chan: T-5B rocket weighs, 


with carrier, about 36% tons. It can carry a 
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2. 
is My et 


. . 


SETS 


Soviet T-9 missile is transported to firing site by erector-trailer towed by a truck. It's fired 


military might in May Day parades 
since the close of World War II. 

By comparison, U.S. infantrymen and 
artillerymen have a minimum of seven 
tactical rockets. Their names are familia 
—among them the Corporal, Redstone, 
Sergeant, and Pershing. The U.S., too, 
has battlefield nuclear warheads, tested 


wry 


“- 


wt, 
he 


a 
ar. ie 


nuclear warhead. Biggest U.S. battlefield rock- 
ets have a range in excess of 200 miles. 


Launchers for rockets 
of smaller caliber 


from vertical position, has 100-mile range. 


the Red Gl 


under mock-war conditions on our west- 
ern deserts, 

The Soviet’s largest known battlefield 
missile is the T-9. It weighs 20,250 
pounds and is 37 feet long and about 
four feet in diameter. 

On these pages is pictured some of the 
Soviet rocket armament. 


WARHEAD WEIGHT: 128 LB. 


TRACTOR- MOUNTED 
12-ROUND BATTERY 


‘SMALL ROCKETS 
FOR BARRAGE FIRE 


- J How Soviet rockets compare 
Big T-7A. Soviet rocket, though transported by ae 


tank, is fired vertically from a special mount. 


TSC rocket can be mounted on a ghibian 


tank. For firing, tank is stabilized by 


cr 


pads. 


Hot Little 
Honda 


By Erik Arctander 
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Newest sensation of the 
many ingenious details. 


N years ago, ex-auto mec] 
hiro Honda bet one million 
yen that he could build the world’s 
ht motorcycles. The odds 
were not favorable. Honda’s million-yen 
investment amounted to a modest $2,778; 
his formal training consisted of some 
ight-school courses; and his only experi- 


Pretty as a picture, this cute little mill just loves high revs. 


Portside view reflects engine's quality design, excellent finish. 


STARTER 
MoTOR 


| | FOOTRESTS 


motorcycle world, this lightweight Japanese scorcher has 
And its sophisticated little engine is red-lined at 9,000 r.p.m. 


ence with two-wheelers had come from 
motorizing bicycles with war-surplus en- 
gines. 

Today the Honda Motor Company's 
6,000 employees turn out 1,500,000 mo- 
torcycles a year. This makes Soichiro 
flonda the world’s largest manufacturer 
of two-wheeled vehicles. The 56-year-old 


Japanese is now many times a million- 
aire—in dollars as well as yen. 

The Honda formula: Produce a light- 
weight machine with heavyweight per- 
formance, add unexpected luxuries, make 
the price a bargain, and arouse world- 
wide interest by cleaning up at Grand 
Prix motorcycle races. Honda's engine, 

CONTINUED 107 


id children, 
uls deftness 


from un 


of course. is the heart of his success. As 
hh manufacturer said after taking 
part: “It's made like a watch and it 
copy of anything.” 
‘The largest Honda engine has a piston 
displacement of 305 cc. (18.6 cu. in.), 
half the European heavy- 
weight motorcycles and a third the size 
of the larges an machine. Yet it 
cranks out nd 18 Ib.-ft. of torque, 
tops 100 m.p.b.. bits 60 m.p.h, in le: 
than 8 seconds, inishes a standing- 
ile in under 17 seconds at 
over 80 m.p.h, All of this from an engine 
that gets better than 60 miles to the gal- 
lon, Honda’s miniature power plant is 
irtually a textbook exercise in wringing 
maximum performance out of a sma 
displacement engine. 
High r.p.m. The Honda's engine—a 
short-stroke, OHC twin—develops peak 
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horsepower at 9,000 r.pan. It's 
no secret that an overhead cam- 
shaft does the best job of open- 
ing and closing valves quickly. 
They are common on racing mo- 
torcycles, but most production 
use push-rod engin 

‘et the single overhead cam- 
shaft here has added little to 


ving the cam- 

shaft through expensive gea 

Honda hooked it to the crank- 

shaft with a single chain and a 

pair of sprockets. Then, to keep chain 

stretch from altering the timing, he 

added a chain tensioner. Other cam- 

chain tensioners can’t be reached with- 

out opening up the engine; this one’s 
adjusted easily from outside. 

Efficient’ combustion, The cylinder 
head has hemispherical combustion 
chambers and runs 
ratio of 10:1. Heat di 
tional because the light alloy head, 
deeply finned, leans forward into the air 
stream at an angle that exposes its top. 

Free breathing. Hemisp 
bustion chambers allow big valve open- 
ings and Honda has them, Valve timing 
is sporty, but not so extreme as to make 
the engine run roughly at low speeds. 
Twin exhausts leading into large. tuned 
mufflers extract the spent gases with 

ic xe 206) 


finned on 


Rifle shoots infrared ray 


You can stand in front of this target rifle 
without fear of being hurt. Instead of bul- 
lets, it shoots a beam of light. Both rifle 


and its special target are powered by 


flashlight batteries. A bull’s-eye is scored 
when a pulse of infrared light strikes the 
center of the target and activates a flashinj 
light and a bell. The rifle is manufactur 
by Infrared Industries, Waltham, Mass., 
makers of electronic devices for the govern- 
ment’s missile and satellite programs, 


Garage folds against side of wall 


A new awning parage bolts to an outside 
wall, folds flat when not in use, and pulls 
down to enclose a car. Its pivoted tubular 
ribs are spring-balanced for easy raising 
and lowering. British Carquad is made in 
seven lengths from 9 to 18 feet, can be at- 
tached to an existing garage for a second 
car or to house a small boat. 


Russian building blocks 
To help solve the housing shortage in the 
Soviet Union, Russians have devised a 
modular construction technique. A four- 
story apartment house is shown going up 
above in Krasnodar, prefabricated room by 
wefabricated room. Each concrete unit is 
with doors, windows, and plumbing 
before being lifted into place. 


Air-dropped Army tractor-crawler scrapes earth into ballast bow! . . . 


Do-everything tractor can be dropped from sky 


This experimental Army crawler is light 
enough to be airborne but heavy enough to 
carve out a flying field in rough country. 
It can be used as a bulldozer, seraper, dump 
truck, or grader. It’s a carrier for troops, 
cargo, or weapons. It can operate such 
equipment as crane booms, conveyor belts, 
winches, and earth augers. It travels both 


transports troops and equipment . . . 
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on and off the road, fords six-foot streams, 
nd, with the cleats on its tracks. spinnin 
‘ound its ten wheels like the paddles on a 
river side-wheeler, swims in deep water 

Army engineers testing the vehicle at 
Fort Belvoir, Va., think it may eventually 
replace 119 different pieces of conventional 
specialized equipment. This would ease a 


. swims rivers and lakes with 


+ pushes it around with dozer blade . . 


logistic problem by reducing the number 
of parts required for field operation from 
161,160 to 2,040, 

Key to the flexibility of the UET (Uni- 
ngineer Tractor) is a hydropneu- 
pension system, Devised by Inter- 
1 Harvester, it enables the operator 
to turn the springs on or off with a control 
handle on the dash: on, for highway-con- 
voy speed of 30 m.p.h.; off, for solid earth- 
moving or to make a firm mortar mount. 
Each of the eight driving wheels is individ- 


engine in back and nose up . 


ually sprung with hydraulic rotary actuators 


and gas springs called accumulators. Dis- 
connecting actuators from accumulators 
unsprings the tractor. Aluminum construc 
shtweight 

ng the bow! wit cubic yards of 
h or other ballast-which the vehi 

itsel joubles its two-ton air 
and provides a 17%-ton draw- 
bar pull, equivalent to that of a conven- 
tional tractor twice its size. The load can 
be ejected by a hydraulic gate. 


PS PICTURE NEWS 


Float-in restaurant feeds boatmen 


When the fish are biting and you have 
neglected to pack a lunch, you need no 
longer go hungry or come back to shore. An 
enterprising boatbuilder in Tremont, IIL, 
is turning out outboard houseboats that are 
floating restaurants. The first opened this 


Multifuel engine installed under hood of Army 
M35 runs on variety of fuels to simplify logistic 
problems in combat or on maneuvers. 


Multifuel engine runs Army trucks 


An engine that operates on any kind of 
fuel that’s around—gasoline, ‘kerosene, 
crude oil, diesel, or jet fuels—is now in 
volume production for the Army's 2%-ton 
M85 truck. The Hypercycle engine was de- 
veloped by Continental Motors and Army 
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summer on Lake Peoria and is doing a 
thriving business with hamburgers, Sot 
and more substantial fare—with boat- 
and serving orders. By next 
id of the Mist Houseboats, Inc., 
ve its float-ins operating on 
ys around St. Louis, Dallas, 


xpects to 
inland waterway 
New York, and Baltimore. 


Test mounting of engine connected to multifuel 


panel demonstrates smooth performance on 
gasoline, diesel oil, jet fuel, or mixture of three. 


Ordnance. It’s equipped with an American 
Bosch cam-actuated injection pump with a 
plunger that reciprocates to pump and ro- 
tates to spray fuel against the wall of the 
combustion chamber. Air is swirled in 
through a special port to promote burning 
at the evaporation point. The engine has 
been tested in arctic cold and desert heat. 


Cars stand up for a ride 


Like soldiers in formation, 16 automobile 
bodies are carried daily on a special trans- 
porter from the BMW factory in Munich, 
West Germany, to an assembly plant in Ant- 


Loe 


Portable fire-fighting tanks 


Loggers in British Columbia use portable 
water tanks to minimize the threat of forest 
fires. Crown Zellerbach devised the two 
shown above. Each can be filled with 2,000 

‘allons and trucked into the woods with 
the loggers. One is a big cylinder, the 
other a flat steel box. Set on stands ee 
enough for a logging truck to back under 
them, the tanks, with the legs swung up, 
are hauled out to the forest with logging 
crews. Working nearby, they can douse a 
fire before it gets a good start, move on 
with the tanks as they cut new areas. 


PS PICTURE NEWS 


werp, Belgium. A dozen bodies stand on 
end on the low-slung trailer and four more 
on their sides on the truck roof. Engines, 
transmissions, suspension units, and other 
pee are stored under cover in the truck 
ly. The 500-mile trip takes 12 hours, 


“s 
Retractable-axle truck 


The trailing axle of this three-axle Dan- 
ish truck can be raised for two-axle riding 
when the truck is empty, to reduce tire 
wear and rolling drag. Or when the 14- 
tonner is running loaded on loose gravel or 
soft ground, the third axle can be hiked up 
slightly to increase pressure on the drivin, 
wheels and thus provide more traction. 
pushbutton in the cab controls the hydraulic 
ram that positions the third axle while the 
truck is on the move. Originally a stand- 
ard British model, the conversion was made 
by the Copenhagen distributor. 
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To the Bottom a 
of theSea 


in a Saticer 


Propulsi 


HYDRAULIC-CONTROL SYSTEM INFLATABLE HATCH 
PROTECTOR 


oR 


ee | 


ASS. 
TELEVISION SCREEN 


Mes 


piltion and control machinery, which will be 
Hooded to equalize pressures; ‘and a spherical 


“Inner. 


By Hubert Luckett 


HIS self-propelled diving saucer, 

| under construction by Westing- 

house, will enable a three-man 

crew to work 12,000 feet under the sea. 

Its maneuverability, freedom from sur- 

face ties, and ability to perform tasks 

outside the vessel, make it unique among 
deep-sea exploration vehicles. 

Designer of the Deepstar is Capt. 
Jacques-Yves Cousteau, inventor of the 
‘Aqua Lung. He already has a similar 
vehicle operating down to 1,000 feet. 

Although Westinghouse doesn’t fore- 
see a booming drive-ur-self business, it 
does plan to lease the vessel to organiza- 
tions with undersea chores to do (when 


ASCENT 
WEIGHT 


5 


| WORK LIGHT. = 


7. 


neyOre 


TELEVISION CAMERA 


ae 
FLOODLI 


SONTROL, 


cabin built to withstand the enormous  pres- 
sures (2% tons per sq. in.) at 12,000 feet down, 


space” ship to explore Earth’s last frontier—the 
mysterious three-quarter 


of the surface under the sea 


Westinghouse isn’t using it for its own 
research), It will even build you a cus- 
500,000, stripped. 


tom job for about 

The vessel 
jobs at extreme ocean depths that 
not be done by any of the deep 
search craft now around, Among them: 

® Placement, observation, and recov- 
ery of instruments on the ocean floor. 

© Taking samples and cores from the 
ocean bottom. 

© Working on undersea communica- 
tions cables and pipelines. 

© Carrying out deep-sea salvage. 

© Handling certain undisclosed mili- 
tary operations. 

The main structural members of the 
seven-ton vessel are a steel ball six feet 


CONTINUED HS 


Forerunner of Deepstar, designed and built 
by Capt. Jacques-Yves Cousteau, is shown here 


in diameter and a hydrodynamically 
shaped cowling surrounding it. As the 
inside of the cowling will be flooded, 
only a thin shell is needed. Walls of the 
ball will be 1%-inch-thick steel. 
The ingenious propulsion and st 
system uses shaftless propellers on 
side of the hull. The props are, 


either 
in effect, 
the rotors of a squirrel-cage induction 


motor, They are centered magi lly 
with fore and aft thrust rings for for- 
ward or reverse running. The stators, or 
fields, of these direct-acting motors form 
streamlined propeller tunnels. The mo- 
tors are powered by 120-volt batteries 
operating through two DC-to-AC solid- 
state inverters. The frequency, and 
thus motor speed, it controlled. 

Steering is much like that of a crawler 
tractor—the vessel can pivot on its own 
center by reversing one prop. When 
underway, directional control is mai 
tained by an autopilot that varies the 
speed of one motor. 

At operating depth, the Deepstar will 
be neutrally buoyant. Releasable ballast 
will provide for descent and ascent. At- 
titude in the water will be controlled by 
a system that pumps mercury back and 
forth between forward and aft tanks to 
quickly tip the nose down or up. 

She will dive with her nose straight 
down, ascend nose straight up, taking 
advantage of the streamlined shape to 
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vork. It has made 65 sessful di 
ate to 1,000 feet down at speed of 1 knots, 


speed the trip. The estimated 40 min- 
utes it will take to reach an operating 
depth of 12,000 feet is one of the big 
antages the Deepstar has over other 
wer deep-sea exploration vehicles. 

In operation. A mother ship will take 

¢ Small enough 
to be carried on “deck and lifted by the 
ship’s crane, the Deepstar will be 17 
feet long, 12 feet wide, and 8 feet tall. 
Underw 1g range will be about 
miles, speed about 3 knots. After a 
24-hour operating period it will surface 
to recharge the batteries. 

Propulsion and control machinery is 
in the flooded portion of the cowl, leav- 
ing the inside of the sphere clear for the 
crew and scientific instruments. A closed- 
circuit air-supply system is adequate for 
48 hours. 

In addition to special instruments for 
a specific job, these accessories will be 
built in: a gyrocompass; three echo 
sounders that “look” up, down, and 
ahead to measure distances to obstacles; 
movie camera; flash still camera; TV 
camera; two-way radio; and tape record- 
er. Outside the sphere there will be a 
hydraulically controlled lamp arm, a me- 
chanical hand that will extend six feet, 
and a sample basket. The crew will be 
able to see what they are working on 
through two four-inch-thick Plexiglas 
windows. an 


The Other Fellow’s Job 


i 


He “ruins” gem diamonds can look into the stone with a microscope 


and watch how the hole is progressing 
Drilling holes in diamonds is the job of — Holes are cut with a series of pastes made 


43-year-old Sylvestro (Sal) Altieri, an em- from increasingly finer diamond dust 
ployee of the Bulova Watch Co. Some of Drills, on which the paste is applied, are 
the world’s finest copper wire is then drawn shaped from ordinary sewing needles—an 
through these diamond dies to make main- inexpensive source of high-grade steel of 
springs and electronic-wristwatch coils. approximately the right size and shape 

Only gem-quality stones are used. In- To get into the field, you need about six 


dustrial diamonds, though cheaper, could years of practical training. A good man, 
have flaws that would ruin the die. To says Altieri, makes $6,000-8,000 a year 
save on cost, Altieri seeks odd-shaped Altieri is married and has three sons. He 
stones with too much waste for jewels. likes his job, he said dryly while examining 

The die is formed by first grinding two a fractional-carat diamond, because it in- 
parallel faces. Altieri then makes a p volves “no heavy lifting.” What does he do 
ished window facet at right a s so h for exercise? He bowls. 
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The Other Fellow's Job . . . continued 


Telstar satellite wireman 


The space-age structures that Salvatore 
C. Farina is wiring up are the lower hemi- 
spheres of two models of the Telstar experi- 
mental communications satellite. In all, 
four were made. One of these, placed in 
orbit this summer, has been relaying tele- 
casts between Europe and the United States 
with exceptional clarity. 

‘The slotted equatorial ring is one of the 
satellite's broad-band communications an- 
tennas. Most of the electronic components 
will be contained in a canister that fits in 
the center of the satellite frame. Assembly 
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is done in a superclean room to assure maxi- 
mum working reliability 

Farina lives in New N. J., and works 
in the Bell Laboratories in nearby Hillside. 
He’s 23 and engaged to be married. 

A 1957 graduate of West Side High 
School in Newark, he attended Rutgers 
University for one year. Wiremen like 
Farina earn from $85-112 a week. When 
promoted to senior wireman, they can ex- 
pect $124. 

He’s now taking night courses at the 
Newark College of Engineering and hopes 
to earn an electrical-engineering degree in 
the near future. 


Texas Tower man 


When a guy’s favorite hobby 
is fishing, it helps if he can get 
a job around water. George C. 
Schmitt is surrounded by it. 
He works on a Texas Tower, a 
90-foot-high radar site standing 
the Atlantic 35 miles south- 
east of Nantucket Island. 

Schmitt is a transmission 
supervisor for AT&T’s Long 
Lines Department. He and 
three other telephone  techni- 
cians work with 60 Air Force 
men on the Tower. 

He is responsible for operat- 
ing tropospheric-scatter radio 
equipment that provides com- 
munications with the Air Force 
network on the mainland. This 
equipment bounces radio waves 
off the ionosphere—a region of 
electrically charged air that 
starts about 25 miles up—per- 
mitting television and telephone 
communication across great dis- 
tances over open water. 

Schmitt spends a month on 
the isolated outpost, then gets a 
couple of months’ shore du 
To qualify for the job, he 
studied at RCA Institutes, went 
to Fleet Sonar School in the 
nd took radio and teleg- 
phy courses at AT&T. 

He’s 31 and lives in it 
hampton, N. Y., with his wife 
and three sons. 


Mechanics 


and Handicraft 
SECTION 


Fuses Blow 


as Motors Start” 


Although this can be a danger sign, 
more often it’s just a nuisance 
that you can easily overcome 


By J. W. Rocke 


HE average American household, it 
ais been estimated, has about a 
n good-size motor-operated ap- 
. The man with power tools in his 
cellar has even more. These place a heavy 
burden on electrical circuits that often are 
already strained. So it’s little wonder that 
blown fuses are an increasingly common 
nuisance. 

An electric motor, in the nature of its 
current demands, is unlike most other elec- 
trical devices. When its rotor is not tum- 
ing, it acts almost like a short circuit. The 
current doesn’t drop to rated value until 
the motor reaches operating speed. Reason: 
A motor depends on the generator action 
of the turning rotor to generate a voltage 
that opposes the in-rushing current and to 
limit it to the required value. So even 
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though the name plate says your motor 
draws only 5 amps, it may be demanding 
10 times this when you first throw the 
switch. And, of course, anything that dras- 
tically slows or stops a running motor will 
cause the current to soar. 

Most of your mysteries about blown 
fuses will be solved if you simply remem- 
ber that a stationary or slow-turning motor 
rotor is practically ‘a short circuit, A fuse 
is dumbly doing what it is supposed to do 
if it blows when you flip the switch on 
your new table saw or pinch the blade on 
a long rip cut. 

Ordinary link fuses that are used to pro- 
tect most home-wiring circuits just can’t 
take more than the briefest overload. If 
the circuit is already loaded with other 
motors and appliances, the margin is even 
slimmer. (Houses with wiring protected 
by circuit breakers aren’t so apt to have 
this trouble.) 

You might try to remedy the situation 
by inserting a fuse of higher rating, but 
this is asking for trouble. It could cause 
a fire or let the motor itself burn out. 

Fortunately there are a number of less 


Motors need individual fuse protection 


hazardous solutions, some of which are 
just as easy. One is to relocate some ap- 
pliances instead of concentrating your 
heavy-draw equipment on one branch cir- 
cuit, Or try to stagger their use so they're 
not all going at the same time. 

Time-delay fuses, however, are your best 
bet in the easy-fix department. These fuses 
(which can be easily fitted into standard 
sockets) are designed to take momentary 
overloads, But they blow—as good fuses 
should—if their capacity is exceeded fot 
long. Installed in the main box, they elimi- 
nate the nuisance of replacing fuses blown 
by motor starts. 

For even greater convenience—and better 
protection—you can install time-delay fuses 
in individual motor circuits. They are avail- 
able in odd sizes to match most common 
motor loads. A fuse with the same current 
rating as its motor (or just slightly higher) 
will carry normal starting loads. In the 
event of a motor overload or mechanical 
trouble, it will blow before the motor comes 
to harm. 

The National Electrical Code recom- 
mends that an individual-motor fuse be 


Many motors have built-in overload protectors. 
If a motor quits under overload, remove the 
cause, let motor cool; push in reset button. 


installed in the ungrounded leg of its power 
line. If the motor is to be plugged in— 
rather than permanently wired—to the 
power line, it needs a polarized (usually 
three-prong) plug. Otherwise the fuse has a 
50-50 chance of ending up in the grounded 
line, which would make it ineffective if a 
physical ground completed the circuit. 
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Mechanical faults cause fuse and starting 
troubles, too. A common problem is a slug- 
gish or stuck centrifugal starting switch. 
The larger motors for home use are single- 
phase induction motors that require an 
extra winding to get them started. Once 
they reach about 75 percent of operating 
speed, the starting winding is no longer 
needed end is automatically cut out by a 
centrifugal switch. If this switch fails to 
close when the motor is stepped, the motor 
won't start the next time you turn it on— 
unless a fuse blows, the running winding 
will burn out. If the centrifugal switch 
fails to open when the motor reaches speed, 


the starting winding will then bum out. 
Main-box fusing doesn't give reliable pro- 
tection against these hazards. An individ- 


st 
ual fuse—of correct value, properly installed 
—will save the motor and give you a chance 
to correct the defect by cleaning the switch 
mechanism, 

Tight belts and extreme pulley ratios 
account for a majority of motor ills. Worn 
or dry bearings (an ailment common to 
Iderly sleeve-bearing motors) cause a sim- 
ilar condition. The result is a slow-starting 
motor that takes too long to, or may never, 
reach operating speed. Regular lubrication, 
looser belts, or less severe step-up pulley 


How a time-delay fuse works 

Timedelay fuses have The second element is a 
two ‘One is button held in soft solder. 
like the link in an a onion. eet 
de We melts the rele 
there is a short circuit, spring pulls the button 
disconnecting the line. away from contact. 
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ratios solve most such problems for you. 

Match the motor to the load when shop- 
ing for a new or replacement motor. Mis- 
matching will cost you more to operate and 
is often a source of motor trouble. An 
underrated motor may seem to do the job, 
but it will use more current for the same 
work and is more apt to give trouble. The 
starting load makes a big difference in the 
kind of motor you should choose. With a 
light starting load, you can get by with a 
cheaper type. 

Split-phase and capacitor motors are the 
most common household types. They are 
similar in appearance but differ in efficiency 
and the amount of torque (twisting power) 
they can exert on start. 

Split-phase motors, the cheapest, are al- 
most always used on easy-to-start appli- 
ances such as attic fans, dishwashers, and 
clothes dryers. It can deliver only about 
1% times its full-power torque to get the 
load started and it draws an excessively 
high starting current if it meets very much 
opposition in getting under way. 


Capacitor motors have a much higher 
starting torque and a lower starting current. 
Such a motor also delivers more horsepower 
per watt when running. It gets its name 
from a large capacitor wired in series with 
the starting winding. The capacitor makes 
the same current work harder by improv- 
ing the working relationship between the 
motor windings. Since it has a lower start- 
ing current in proportion to load, the ca- 
pacitor motor is much easier on fuses. 

Help from motor accessories can some- 
times end knotty fuse-blowing problems. 
The trick is to increase a motor’s starting 
efficiency electrically, mechanically, or both, 
For example, by wiring a capacitor in series 
with the starting winding of a split-phase 
motor, you can give it some of the easy- 
start characteristics of a capacitor motor. 

Motor-repair shops and radio-supply 
houses stock standard motor capacitors. 
Capacity, measured in microfarads, isn’t 
critical as long as it’s not too low for effi- 
cient starts. A capacity of 80 mfd. and 
up is suitable for most fractional-horse- 
power motors, But make sure the capaci- 
tor’s voltage rating is at least equal to 
the 115 (or 230) volts the motor runs on. 

Installing a centrifugal clutch between 
a motor and its load can overcome some 
starting problems. The clutch lets a motor 
get up to speed before hooking on its load. 
Long used on automatic washers, centrifu- 

al clutches make it possible to power 
speed equipment with smaller, lighter, 
less expensive motors. 

Fuse-blowing is one symptom of over- 
loaded or heavily taxed circuits. But slug- 
gish motor operation and slow-heating 
appliances are also signs of a low-voltage 
condition. When this sluggishness affects 
an individual motor controlled by remote 
or multiple switches (as in a garage-door 
opener) the trouble is probably due to 
voltage drop in the extended switch-to- 
motor line. You can correct it with an 
external motor starter. 

The starter unit, sometimes called a mo- 
tor controller, should be located as near 
the motor as possible and connected to 
a local branch circuit. Current then makes 
a short trip to the motor through the 
starter's heavy-duty relay contacts. Start- 
stop switches, which control the relay, can 
be located as far away as you like, Because 
the relay needs very little current, you can 
stretch light-duty wiring to the remote 
switches without voltage-drop worries. 
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How you can reduce 
motor starting current 


RUNNING (MAIN): 
WINDING. 


Split-phase motor wiring diagram shows how 
windings are separately connected to terminal 
block, Canute al switch Leeper merting 


winding when 


“3 


A motor-starting capacitor connected in. series 
with the starting winding will reduce, starting 
current. Clip the wire and connect it between 
one side of the line and the switch. 


the motor reaches speed. 


What voltage? Many 

on 115 or 230 volts. 
blow fuses if you can run 
gram shows how to change the connection. 
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motors are wired to run 
’re less likely P 
em on 


A power panel may be what you need. 
If a number of your appliances are drag- 
ging their feet, or if you plan to add more 
motors to your already laboring circuits, 
a separate power-distribution panel may 
be the only answer. Fed directly from the 
meter, it can be wired to meet your long- 
term appliance and shop needs. 

If you do install a secondary power cen- 
ter, aim for a 230-volt installation. Check 
the main cables (or service drop) feeding 
your house. A three-wire drop indicates a 
230-volt service entrance that is probably 
adequate for added circuits. Check with 
your power company to make sure. 

A 230-volt installation requires only one 
additional wire, and branch circuits can 
be wired to 230- or 115-volt outlets. With 
a few 230-volt outlets, you can get more 
efficiency out of both old and new motors. 

Motors and appliances draw half as much 
current (for the same power) at 230 volts 
as at 115, so circuits of any given wire size 
can handle twice the load. This means, 
among other things, that the distance from 
a current source can be increased without 
putting a motor on an electrical diet, 

Many 115-volt motors rated at % hp. or 
more can be converted to 230-volt opera- 
tion by changing the running-winding leads 
from parallel to series connection. Lead 
identification may be given on the name- 
plate or inside the terminal cover; if in 
doubt, consult a motor repairman. 

Portable power tools can create fuse 
problems, too. These are powered by uni- 
versal-type motors—you can identify the 
type by the commutator and brushes, Un- 
like the induction motor, this type does 
not run at a constant speed, nor does it 
require starting windings. The operating 
speed varies with the load. (You'll also find 
universal motors on sewing machines, vac- 
uum cleaners, food mixers, and some fans.) 

A universal type will, for a time, try to 
pull a much heavier load than it was de- 
signed for. But if you prolong the overload, 
it'll get hot enough to burn the insulation 
or melt the solder connecting the wires to 
the commutator. 

A good way to safeguard your tools is to 
install special fused receptacles over your 
workbench. Insert time-delay fuses closely 
matched to the rating of your tool as shown 
on the nameplate. They'll probably blow 
more often than if you depended on the 
main-circuit fuse, but they may save you 
the price of a new tool. 


COMING SOON: 
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More TV Channels 
for Everyone 


All new sets will soon receive UHF 
as well as VHF. Here’s what a 
new federal law will mean to you 


By Charles Tepfer 


OU may be one of the many millions 
of TV viewers in the U.S. today 
who never touch the channel-selec- 


tor knob on their set. You have no reason 
to. You have a “choice” of only one 


» limited 


station. Many millions more 
to a choice of two or three st: ns. 

But in the near future you may have a 
handful of new channels to pick from. A 
bill that should make new TV stations 
sprout like fowers after a summer rain was 
recently signed into law by the President. 

Manufacturers of TV receivers will have 
to stop producing sets that receive only 
very-high-frequency (VHF) stations, and 
will make only all-channel sets—which can 
tune in the ultra-high-frequency (UHF) 
band as well as the VHF. 
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As UHF comes of age, you'll see many new programs 


Adult-education courses may cover science, 
literature, art, history, and farming. 


At this writing, the date this law goes 
into effect is still under consideration by 
the Federal Communications Commission. 
In fairness to TV manufacturers, enough 
time must be allowed for disposal of exist- 
ing VHF sets and for retooling. 

What is the UHF band? It consists of 
channels 14-83, operating on a single con- 
tinuous band from 470 to 890 megacycles. 
The VHF band spans two frequency spec- 
trums—54-88 and 174-216 megacycles. 

The higher the frequency of the signal, 
the smaller the wave length. The frequency 


Boxing matches and other live sports events 
may be available to pay-TV subscribers. 


of channel 31 is 580 megacycles, which 
gives a wave length of about 20’ inches, 
Channel 2's wave length is about 16 feet. 

Why not add more VHF stations? You 
can’t. Because the interference between 
stations would make television watching as 
chaney as picking the daily double. 

UHF is much more limited than VHF. 
Within 25 miles of the transmitter, UHF 
reception is about as good. Past this dis- 
tance, VHF holds up better—its signal can 
often be received up to 120 miles from the 
station, Why the difference? UHF waves 


Like to have UHF-channel reception right now? Here are 


If there’s only one UHF chan- 
nel in your area, equip yourstep- 
type VHF tuner with a_strip 
circuit for that station. Draw- 


Hook uy 


back: If more stations are 
added, you'll need new strips. 
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a converter that steps 
down the frequency of UHF 
signals, allowinj 
them on channe 
setup takes care of 
channels. Cost: under $30. 


If you need a new set anyway 
look for an all-channel model. 


you to see It has separate tuners for VHF 
5 or 6. This and UHF. It usually costs about 
all 'UHF $30 more, but you may find a 
bargain with canny shopping. 


—but the police lineup will be closed to you 


Municipal coverage may: show civil employees 
at work: councilmen, police, or (above) firemen. 


act like light beams. They're stopped by 
obstructions, and they don’t bend around 


corners. Their energy is diffused more easily 
over long distance 

No. problem, | say proponents. 
There's no reason why ion in the 


heart of a city should be required to serve 
localities 60 or more miles ay. Some 
big-city shows can still be made available 
to small-city stations by means of networks. 

Why has UHF been neglected so long? 
Because the chances are that you haven't 
been watching these channels. Only 14 per- 


several ways you can get it 


‘NM TOWARD 
TWSTATION 


Se ee 


MooDISmos 
¢ Como esta Usted? 


language programs may appear in many 
tropolitan areas and border cities. 


cent of the sets now in use can pick 
channels. There are only 103 UHF 
in the U as against 500 VHF 

How will they get you to switch to 
UHF? By making it almost certain that 
within 10 years you will have an all- 
channel receiver. Eventually VHF-only sets 
will be as rare as iceboxe: 

Will UHF programs be different? Prob- 
ably. For one thing, there should be more 
educational, noncommereial programs. This 
doesn’t mean only dry, classroom-type in- 
struction. Hobbies, arts and crafts, and new 
farming techniq are very much a part 
of educational TV. 

The same audience that enj 


foreign- 
soon be 
eign-language telecasts. 


Station channel 41, in San 
Antonio, Tex., already broadcasts popular 
Mexican shows for Spanish-speaking towns- 


people. 

Are there any nonconsumer uses? Yes. 
Many local government agencies are espe- 
cially interested. WUHF, an experimental 
ition broadcasting on channel 31 in New 
York City for the past year, has already 
won over many formerly skeptical police 
and fire-department officials. Four times 
weekly it broadcasts the morning lineup 
of police prisoners—scrambled so that the 
home viewer can't see it—to 18 precincts. 
Recently UHF TV carried an artist’s sketch 
of a suspected killer of two New York 
City policeman. The men were quickly 
identified and arrested. 


[Continued on page 200} 
(27 
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The Right 


You may be wasting power or 
losing speed if you don’t know 
how to make a choice 


By George Daniels 


SLUGGISH runabout suddenly planes 
like a champion. A little utility that 
could never tow a skier suddenly 

does so with ease, The trick is accom- 
plished the same way in both cases—switch- 
ing to a propeller suited to the job. Even 
a small prop change can add up to 50 
percent in power. 

The forces involved when a prop turns 
are greater than most skippers realize. A 
typical 55-hp. outboard packs a full-throttle 
thrust of close to a third of a ton, enough 
to lift a speedboat out of the water. At 
84 mp.h. the 13” prop of a light 200-hp. 
cruiser is turning about 4,000 r.p.m. Its 12” 
pitch is driving about 32,000 pounds of 
water a minute. Change that pitch by the 
width of your thumb and you gain or lose 
the push of more than a ton of water every 


it working conditions. 
the styles you might use. 


Prop for Your Boat 


60 seconds. Many a race has been decided 
by less. 

How a propeller works. Engineers see 
it not as a screw, but as a pump without 
a housing. It moves a boat forward by jet- 
ting water backward. Its pitch is the dis- 
tance it would move ahead in one turn 
like a nut on a bolt, if there were no “sl 
Slip is a tricky word. It sounds like power 
lost, but is really power used. It’s the water 
shot backward to give the rocket-push 
forward, 

Light hydroplanes skim along with little 
drag, getting all the thrust they need from 
less than 10-percent slip. But they need 
high-pitched props to grab the fast-moving 
water and fire it backward. Heavier run- 
abouts must jet more water backward to 
move ahead, but don’t need as much speed. 
So props with lower pitch and greater area 
do the job at 15- to 20-percent slip. Cruis- 
ers, with still more weight, call for a bigger 
blast of water and get it from about 30- 
percent slip. 

How do you spot a mismatched prop? If 
your hull is clean and your motor tuned, 
but other boats in your class outperform 


you, your prop is suspect No. 1. If original 
equipment on an outboard, it’s a compro- 
mise to cover a range of possible It’s 
underpitched on a light, fast boat; over- 
pitched on a slow, heavy boat. That's why 
many outboards are sold without props, 
leaving the choice to you. Added equip- 
ment, water absorption, or heavier passen- 
ger loads can also boost boat weight enough 
to call for a prop change. 

Check up by comparing the pitch and 
diameter of yours with a propeller manu- 
facturer’s specs for your motor and general 
boat type. If your motor isn’t listed, pick 
the nearest r.p.m. and hp, as a starting 
point. (Some props have diameter and 
pitch stamped on them; others carry 
ber that gives you the data from a di 
list.) 

The lists are extensive. Columbian 
Bronze Corp., for instance, lists nine pages 
of outboard and inboard-outboard props 
matched to boat types. But your specific 
make and design of boat and your own 
kind of boating are the variables. 

To pick the right prop, keep car gearing 
in mind. High pitch, like high gea 


How to tella right-hand prop froma left-hand one 


fialtthand peop tums ‘conntarsiockwise ‘Wiem 
viewed from astern (behind the boat), 
memory aid: At the top, blade moves to left. 


At the top, 


(Behind the boat). A memory aid: 
blade moves to the right, 


Viewed from the when resting on a table, 
blades of a Left- Prop point up to the left. 
(Turn the prop over, and it still does.) 


On a right-hand prop, blades viewed from the 
tip point up toward the right. It’s the same if 
-you flip it over. Invert the page to prove it. 


a3 pe es 
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speed. Low pitch, like low gear, is for 
pulling power. Diameter is the rest of the 
picture, though you can seldom increase it 
because of limited clearance. Divide the 
pitch by the diameter to get the pitch ratio. 
(Example: 20” pitch with 10” diameter 
equals pitch ratio of 2.) The ratio is a 
handy guide when you have to vary from 
the dealer's-list prop: 
each class of boat 
works best with a prop 
in a specific pitch-ratio 
range. In general, the 
slower the boat and the 
heavier the load, the 
lower the ideal pitch 
ratio. 

The propeller you 
need will lean toward 
the end of the 


that suits the job you 
want done. A tug needs 
a ratio of 6 to .8, as 
houseboat. 


does a A 
fast util 
calls for 1. 
a typical racing run- 
about almost 1.7, 

Power with skis. If 
your boat is fast when 
running light, but slows 
sharply when you tow 
a_ skier, switch to a 
slightly lower pitch. A 
decrease of 1” often 
does the trick on a high- 
speed motor. Slower 
ones need more change 
for the same effect. But you swap speed for 
pull (several m.p.h. on a 1” change), so 
don’t overdo it. In the 15- to 18-hp. range, 
prop-matching is critical enough to make 
the difference between ski-towing or not. 
The reason: Mismatched props can waste 
more than a third of your total driving 
force. 

If you want more speed instead of pull- 
ing power and your engine revs up to 
rated r.p.m. with some margin to spare, the 
chances are that higher pitch will bring 
higher speed—often six m.p.h, or more. Use 
the selector list if it fits your boat-motor 
combination. If not, an inch pitch boost is 
a safe try. If your engine can’t presently 
reach or exceed rated r.p.m., however, your 
prop may be overpitched. On a planing 
hull (and some displacement hulls) you 
may actually gain speed with a lower 
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fon a new prop are 
pleted prop will be 


done 


chine that, in a larger version, 
imbalance of one ounce, nine fe 
the center of a 35,000-pound ship prop. 


pitch that lets your engine hit full power. 

But the story may reverse on a heavy 
boat with a high-speed engine and no re- 
duction gearing. It frequently happens 
when an older cruiser is repowered with 
a home-cooked auto conversion, And it’s 
likely on an auxiliary sailboat using a small 
igh-r.p.m. motor and direct drive. A prop 
small enough to let 
either engine reach 
rated r.p.m. is likely to 
be too small to give a 
decent push. 

The answer is a 
larger-diameter_ prop 
that gets a better bite 
even though it holds 
p.m. down as much 
as 35 percent (as it 
does on some sailers), 
The added blade area 
gives more push from 
less power. 

Variations in these 
special problems are al- 
most limitless. But 
there’s plenty of help. 
Most prop manufactur- 
ers offer free advice. 
Many dealers keep as- 
sorted tryout props on 
hand so you can judge 
which to buy from a 
test run. Others use 
controllable-pitch pro- 
pellers that can be ad- 
justed to serve the same 


y hand. 

balanced on’ a m 

in detect 
from 


purpose. 

How many blades? The fewer the bet- 
ter. Fewer entering edges; less turning 
resistance. In practice, three blades lead. 
They provide the needed area in diameters 
small enough for usual clearance. 

Two blades are the choice for racing. 
They're also best on auxiliary sailers as 
they can be stopped in a vertical position 
for minimum drag under sail. You won't 
see two-bladers in large sizes because the 
blades would need impractical thickness for 
strength. (The thinner a blade, the greater 
its efficiency.) 

Four blades wring out the last drop of 
thrust where clearance is limited and the 
load heavy. In the borderline power range, 
the extra blade often adds the final nudge 
needed for ski-towing. 

Five blades have a different purpose: 
quietness. Vibration is less with odd-num- 


bered blades than with even numbers (sub- 
marines used the idea first). But five- 
bladers are limited to large cruiser and 
yacht types. You wouldn’t sense the differ- 
ence in smaller sizes, 

Bronze or aluminum? Original outboard 
equipment is usually die-cast aluminum al- 
loy. It’s strong and light, but brittle. Hit 
something really hard and it doesn’t bend. 
It breaks. In a custom-made prop you get 
cast manganese bronze or cast aluminum 
alloy. The aluminum is lighter and costs 
less ($16.50 versus $23.50 in a typical 10” 
model). 

Both types bend on impact instead of 
breaking, But aluminum isn’t as tough and 
can’t be repaired as often. If you want an 
almost unbreakable prop for shoal waters, 
there’s Superston bronze, a British-devel- 
oped alloy so rugged Columbian guaran- 
tees it against blade breakage for 10 years. 
‘A 10” prop in Superston costs $40.65. 

Cavitation need not bother you if you 
follow the rules. It occurs when a prop has 
too little area for the power and creates 
so much suction ahead of the blades that 


Normal r.p.m., speed and power poor 


Prop too small 


the water expands to vapor. This pits the 
blade and cuts efficiency. The “anticavita- 
tion plate” on outboards and I/Os isn’t 
really cons with true cavitation, but 
yea air that might be sucked into the prop 


‘Avoiding and repairing damage. Tests by 
Volvo show that if you can’t avoid an ob- 
stacle, you're better off hitting it dead on, 
not swerving. Then the motor’s skeg pro- 
tects the prop. Also, your underwater gear 
is designed to take forward, not sideward, 
impact. 

If you do bang up a custom prop, re- 
pairs aren't too high, Columbian Bronze, 
for example, reconditions a 10”-diameter 
wreck at a fixed price of $5.90 if no weld- 
ing is involved. 

If you've changed props, it pays to keep 
the old one aboard for a spare. It’s better 
to limp to port with a mismatched prop 
than a smashed one. If your extra prop is 
cast bronze or aluminum, you can probably 
make it a good match by having the pitch 
changed (as much as 4”) for about half 
the price of reconditioning, a 


Increase diameter 


R.p.m, stays low, poor pulling-power, 
speed under par 


R.p.m, normal, speed okay, 
pulling-power poor 


Pitch too high 


Prop pitched for speed 


Decrease pitch 


Decrease pitch slightly 
for pull 


Rpm, tends to race, pulling-power fair, 
‘speed poor 


R.p.m. normal, high vibration, speed and 
power under par 


Pitch too low 


Bent prop or broken 
blade 


Increase pitch 


Repair or replace 


Performance okay, prop makes singing sound 


itch and diameter of 
0 you can replace it if lst. 


‘eons 


When switching to a smaller prop to clear Add 1” to 
{Mita RAISE Abbe aeeiae tee 


Prop picking up 
‘subsurface vibration 


that than 15 percent. Pitch must be greater, of 
course, to maintain load on engine. 


Have trailing edges factory- 
ground to chisel bevel 


Short Cuts | rrow 
and Tips 


READERS 


Sanding drum holds work for polishing 


Sanding drums with compressible rubber 
cores will hold tubular pieces securely in a 
drill chuck or lathe for filing and polishing. 
To make the setup. I simply remove the 
sanding sleeve and mount the workpiece 
in its place. If the rubber drum is too 


Homemade gauge checks 
tapers accurately 

With this gauge. which 
you can make on your lathe, 
you can measure female ta- 
pers directly, or male tapers 
by setting a universal bevel 
gauge as shown. The gauge 
is used in conjunction with a 
micrometer and simple math 
to give a precision measure- 
ment. 

The size and number of 
disks will depend on the 
range you want to 
However, three dis 
-760”, and 1.400”—will meas- 
ure included angles of 1% de- 
grees to 38% degrees when 
used in a holder having a slot 3%” long. 

To use the gauge, move the disks along 
the slot in the holder until both are in con- 
tact with the sides of the taper. Tighten 
the knurled thumbscrew and measure across 
the disks with a micrometer. Subtract half 
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small, [use strips of heavy paper or card- 
board as bushing material. 

A set of sanding drums like those above 
will handle a wide range of diameters 
Just be sure a workpiece is securely held 
by the drum before setting it into motion, 


the diameter of each disk from this meas- 
urement to get distance C. The difference 
in disk diameters divided by twice C gives 
the sine of % the angle. Look it up in a 
table of trigonometric functions to find the 
angle.—M. W. Loftus. Chicago 


Garbage chute has a clean-out door near the Laundry chute ends at bin with sturdy hinged 
basement ceiling in case anything gets stuck, door that drops down, held by furnace chain. 


Chute 
the Works! 


-and save steps 


UR house has two chutes that I installed to deliver 
garbage and laundry to containers in the base- 
ment. Both of the chutes are built of one-by-twos 
and hardboard. Dirty clothes and bagged garbage 
slide easily down the polished surface of the hard- 
board. 

The laundry chute leads from an opening under 
the bathroom sink to a large box on the basement 
wall. The garbage chute is placed between two-by- 
fours in the kitchen wall. In the basement, this chute 
slants downward to an enclosure for the garbage can, 
placed under the chute with the lid off. Doors hide 
the can.—Michael Martinick, Jackson, N. J. 
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... how to check a lathe cross slide 


ILL your lathe face off a_ perfectly 

flat surface on work held in the chuck? 
Here's an easy test setup that will give you 
a precise answer. 

First, tighten the thrust-adjustment nut 
at the rear of the spindle so that the spindle 
is drawn snugly into its axial thrust bear- 
ing. Be sure the four-jaw chuck is seated 
tightly against the shoulder on the spindle. 
Chuck an accurate, hardened-steel parallel 
between opposite jaws. Test alignment of 
the parallel by rotating the chuck by hand 
and checking each end with an indicator 
on the tool post. If it does not register ex- 
actly the same reading at each end, adjust 
the parallel in the chuck until it does. 


... quick jig setup centers 
hole for cross-drilling 

You can quickly set up a self-centering 
jig to cross-drill round stock by using an 
ordinary V block, clamp, and two pieces 
of drill rod. The drill rod can be any size 
that’s handy as long as the two pieces are 
the same diameter and smaller than the 
diameter of the work. 

Clamp the work and rods in the V 
block, using flat stock under the clamp 
screw. Select a drill size that will just 
fit between the two rods straddling the 
work. Guide the drill between them and 
spot-drill an indentation in the work. 
Switch to the drill of the desired size 
and drill through, using this indentation 
as a center mark. 
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Now position the chuck so the parallel is 
horizontal. Lock the lathe carriage to the 
bed. Set the indicator in contact with the 
parallel and traverse the cross slide all the 
way across. If the cross slide is accurate, 
the indicator will show no variation from 
end to end. 

I have corrected several small lathes on 
which I found errors of a few thousandths 
by hand-scraping the cross slide. In one 
case the error was caused by damage to the 
lathe bed, which was keeping the carriage 
from seating properly. When these scars 
were removed, the cross slide checked true. 


By H. J. Gerber 


; 
. 


icator makes a 
precision carriage stop 


When machining to shoulders, you 
can repeat to within a thousandth of 
an inch if you use your dial indi- 
cator as a carriage stop. I made up 
a quick-release clamp to hold the in- 
dicator. It hooks over the front way 
of the lathe bed and locks in place, 
with one screw seated on the under- 
side of the way. I bandsawed the 
one shown from flat bar stocl 

When you mount the indicator, po- 
sition it so the contact button will 
seat against the stop pad on the 
lathe carriage. 


Mean Ha a a lB ELS 
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... Soldering-iron heater 
simplifies bearing installation 

Before fitting the ball bearings to a shaft, the 
inner race should be heated to about 212 de- 
grees F. to expand it slightly. This permits the 
bearing to slip on without forcing and avoids 
lation damage. 
le my own special bearing heater from 
an electric soldering iron. 1 removed the copper 
tip and replaced it with an aluminum plug with 
a slightly smaller id. than that of the race, I 
turned up a complete set of plugs to fit common 
bearing sizes. A homemade ring stand holds the 
soldering iron upright and supports the bearing 
being heated. The temperature is right when a 
drop of water on the inner race sizzles. 


2A 


. how to do precision 
boring on a drill press 

Although unorthodox, this setup pro- 
duced work to the required accuracy and 
with a very fine surface finish. 

I had a number of aluminum sleeves to 
bore and face, and there was no lathe 
available. I tooled up the job on a drill 
press, using a small universal chuck on the 
drill-press spindle to hold the work, as you 
see in the photo. The combination boring 
and facing tool was held in a vise bolted 
to the machine table. Work was fed down 
to the tool by the spindle feed. 

The job took no longer than it would 
have on a lathe. A bonus was the freedom 
from chip interference—chips dropped out 
of the work as fast as produced. 
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Short Cuts | rrom 
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Charcoal smoker from a steel drum 

Like many barbecuers, Dr. Murray War- 
dall of Kansas City, Kan., feels that spare- 
ribs are tastiest when cooked with smoke. 
He made his cooker from a 50-gallon drum 
by bolting two charcoal pans 3” from the 


€ 


Emergency envelope needs no cutting 
Ever have to mail a rush letter and find 
you had no envelopes? If you keep a card- 
board the size of a No. 10 (business) en- 
velope handy, you'll always be able to make 
one in a jiffy from a sheet of typing paper. 
Center the cardboard at an angle (above) 
and fold up the bottom corner (upper 
right). Fold and paste the side tabs (bot- 
tom right), remove the cardboard, insert 
your letter, and seal.—Frank Shore, NYC. 
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bottom and drilling vent holes near them. 
A metal rod supports the hook-hung ribs, 
The lift-off conical lid has a stack with a 
damper. When the charcoal is going well, 
Dr. Wardall tosses on water-soaked hickory 


limbs and keeps the temperature over 


degrees while the ribs cook (about 2% hou 


Pointers 
on Good 


Putting up a house or addition? 
Nothing is more important than 
the skeleton on which you build 


By R. J. DeCristoforo 


HE house frame is the skeleton over 

which inside and outside coverings 

are applied. Besides providing the 

basic strength of the structure, the framing 

is designed to make all subsequent con- 

struction as easy as possible. For example: 

A single stud at corners would be strong 

enough, but an assembly of studs is used 

to provide nailing surfaces for finishing 
materials. 

Thus the framing sets the pace for the 

entire house—yet it’s the easiest and fastest 


When nailed to headers 

SOLE. | through subfioor, 166 
nails Staggered and 

spaced about 16” 


LET.IN 
BRACING 


0 Tisch with single 10g 

ie iet 

suooren | Bek cen 
soos 


Two 8d nals for 6” boards Four 84 nails: two on 
hres Yorwiderbosres)at] STUDS | sath wide face oonated | yeapeRs | ds'nte Ld ll 
fine each crossing of to soleplate for wider or full headers) 


Bottom member to each 

‘stud and post with two 

16d nails; top member 

PLATE | —two at ends and spaced 
16" between 


104 nails—two at stud 
crossings, three at ends 


10d nails staggered and 
‘spaced about 16” 


part of home construction, and one that 
an amateur carpenter can do himself. 

The secret of a good framing job is a 
sound—and consistent—nailing schedule, 
such as the one offered below. It tells you 
what size common nails to buy, and how 
many you need for each joint. Using more 
than the recommended number won't help 
—and it may hurt. Splits and cracks, caused 
by excessive nailing, may not develop until 
after the framing is covered, when it’s too 
late to spot them. Using fewer nails is as 
bad, of course. Examination of house-frame 
failures after severe storms reveals that 
frames don’t break—they separate at joints, 
usually because of inadequate nailing. 

A framing hammer is a good investment. 
It has a longer handle than a conventional 
hammer, and a corrugated face instead of 


a smooth one. You'll be working with heavy 
CONTINUED 


Lower member direct!) 
witntwo dod nats upper 
« 

siLLs 


FIRE | Genatng wo 10d nals 
cena ing, 
STOPS | nen enthating 


NOTE: Nails recommended are minimum sizes for standard framing lumber (2" nominal thickness). Next-larger-size 
nail may be used in each case so long as it doesn’t cause splitting 


7 


Spacer block on soleplate serves as brace for 
toenailing, It’s cut to length of 16” minus 
thickneys of one stuel. Assembly of posts (ti 

depends on ‘number’ of walls each post joins. 


nails, so the longer handle permits a hefticr 
swing; and the corrugated face virtually 
eliminates slipping off the nailhead. 

Start with the post assembly. Don't be 
careless—uneven assemblies may not affect 
the strength of the structure, but may pose 
problems later when you apply inside and 
outside covers. 

Our tips and illustrations assume you'll 
be doing a vertical assembly—that is, that 
you'll crect a completed frame as you go 
along, not build flat sections on the ground 
to be raised in place later. Vertical assembly 
is almost a must if you are working alone. 
The horizontal, tilt-up method takes more 
muscle than one man has. 

Set corner posts first, toenailing at the 


You start with the verticals 


CORNER POST 


PARTITION POST 


base and using temporary braces and a 
carpenter's level on two adjacent faces to 
be sure they’re absolutely plumb, Next, in- 
stall any ion posts in a similar fashion. 
Again, see that all posts are perfectly ver! 
cal to save headaches later. And don’t 
skimp on the temporary bracing. 

Place the bottom member of the doubled 
top plate across the posts—but don’t nail it. 
If the span is great enough for this piece 
to sag, sct up a temporary stud at the 
center for additional support. Mark loca- 
tions for windows and doors, and erect the 
outlining studs for these openings. Toenail 
at the bottom and nail through the plate 
into the top end. 

Follow the same procedure with adjacent 


Framing of 
openings must 


be accurate 


Keep openings square 
so windows, doors, 
and trim will be easy 
to install. Door head- 
er may be framed 
like window at far 
left, or solid plank 
may be set in on top 
of. the filler studs 
(right). Time saved 
may make up for 
extra lumber cost. 


2 
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Exposed-beam and roof-deck construction can be a one-man job 


Shed-type roof with 20° span 
needy four-by-twelve — b 
Header on wall was nailed 
through to studs of original 
structure. Beams were dropped 
in metal brackets on header. 


walls, and when all posts and window- and 
door-frame studs are in, nail the top plate 
member to the posts. 

Now it's a question of filling in with 
studs, Using the spacer block shown in a 
photo, toenail two or three studs at the 
bottom; then shift to the top, nailing down 
through the top plate. Work from each 
corner toward partition posts and openings. 

Framing the openit Ins the filler 
studs at each side of window and door 
openings, and set the headers in on top of 
them. Header size depends on the span. 
Your building inspector will tell you what 
the code in your area requires. 

Cut sill studs for windows, and install 
first the bottom member, then the top one. 


Lifting or _shiftin; 
beams for correct placement 
is casier with a homemade 
Y brace. Nail short boards to 
cages of stock that's as wide 
as beams are thick, 


For tongue-and-groove joints, 
force roof boards together with 
a pivoting pry, tack-nailed to 
side of beam and moved as 
work progresses, Beam has notch 
where it meets top plite. 


heavy 


Use your level and square frequently, When 
all vertical members are up, nail on the top 
members of the upper plate, Then add 
braces and blocking as shown in the sketch, 
Braces are set at a 45-degree angle from 
the corners, Bracing can sometimes be 
eliminated when the structure is diagonally 
sheathed, or where big sheets of plywood 
are used as siding, 

Roof framing is a little more difficult 
because rafter ends must be cut at an angle. 
A hip roof requires some compound angle 
cuts. Instead of trying to arrive at these 
mathematically, your best bet is to use a 
scrap piece of two-by-four and some trial- 
and-error cuts to arrive at the correct sh 
then duplicate it on all the rafters. HM 


Blocking and cross-bracing complete the skeleton 


Alternate methods of applying bracing and 
blocking are shown at left and above. Inside 
bracing in photo is good way to use odd longths 
of tworby-four. Levin bracing, fit. sketal 
stronger if it fits snugly in stud notches. Bloc! 
ing pieces are cut to same length whether toc- 
nailed in straight line (photo and second sketch) 
or staggered for end nailing (center). 
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Wordless 
Workshop 


By Roy Doty 
and Arthur R. Tanner 
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‘SAND, PEATMOSS, FEED. _ 
OR OTHER LARGE BAGS 


Got an idea for 
Wordless 
Workshop? 


Poputar Science will 
pay $25 for each suggestion 
accepted for publication in 
this feature. Only rough 
sketches and a brief de- 
scription are needed. Ad- 
dress: Shop Editor, PopuLaR 
Science, 355 Lexington 
Ave., New York 17, N. Y. 
Contributions cannot be 
acknowledged or returned. 


Mt 


7 Shop-Teste: ean 
Woodworking Joints 


L-shaped cap strip like the one above lets you 

se butt joints on many plywood projects. It 
conceals the exposed plies and provides uni- 
form corners. Final appearance is same as inset 
panels, Attach cap with glue and brads 


Mortise-tenon joint gains strength when a lock- 
dowel ix used in offset holes. Offset the hole 
in the tenon by 1/32” in hardwood, not much 


more in softwood. Driving home ‘the dowel 
pulls the parts together. A bonus: Dowel locks 
parts so tightly that they need no clamping. 


Pegged drawer-front joint is an excellent sub- 
stitute for a dovetail. Best bet is to apply glue 
nd hold the parts with two finishing nails. 
Drill the holes and tap in dowels. After the 
ulue dries, cut off excess dowel. 


Lance 
THUMBTACK 


Tool holder for drafting table 

A tool holder, made by attaching a 
spring clip to an angle iron, holds squares 

d templates within easy reach. The 
holder is screwed to the board, or is 
temporarily thumbtacked to it for easy 
removal when the tools are not in use. 
—Peter Legon, Malden, Mass. 


No more cut fingers 

Nicked a finger recently when your 
wrench slipped while loosening the arbor 
nut on your table saw? With my old 
saw, I have difficulty getting the nut off 
without a slip. But I've found that I 
do it safely by cutting a scrap of soft- 
wood and wedging it between the blade 
and table top. I reverse the process to 
tighten the blade. With this wedge, I 
can save time changing blades, and I've 
been able to avoid serious accidents.— 
Edward R. Roberts, Whittier, Calif. 
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How to make a battery drill last longer 


SHOP TALK vrnsecne 


Owners of shiny new battery-powered drills have been asking 
us lately if there aren't some special tricks for making the limited 
power stretch further. Yep, there are. Experts at Rockwell Mfg. 
Co., makers of a new Porter-Cable battery drill, report that good 
technique “can increase the number of holes drilled on a single 
charge by as much as 50 percent.” Here’s what they recommend: 

1) Select the proper bit. The auger type of wood bit uses 
less power than the flat spade type, especially in hardwood. 

2) Keep bits sharp. Dull or improperly sharpened drills waste 
more power than any other factor. 

3) Press hard enough to keep the bit cutting at all times. In- 
sufficient pressure lets the bit skid, using up energy without 
doing any work. Also, ease off and let the drill speed up just 
before the bit breaks out. This insures 
a clean hole and reduces the chance of 


What's wrong here? a “hang-up” that causes a heavy energy 


drain on the battery. 

4) Here's one that may surprise even 
some old woodworking hands: Coating 
a bit with a stick lubricant, such as 
Johnson's Stix-Wax, improves cutting 
efficiency. In metals, of course, stand- 
ard cutting oils are a must. 

5) Avoid idle running. Turn on the 
drill only when you're about to start a 
hole and stop it right afterward. 


_ Good to know: 
~~ Special stencils for applying painted 


Hell never get a straight edge on a board designs to furniture, pottery, metals, 


this way, Can you sj 
Tum the page upside 


holier iat ip Hebe wrong? glass, fabrics, and other materials are 
mI 243 30 4enl sod yoo NOW available in a variety of ready-to- 
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[44 porutar science octo! 


gun, come in Early American, Pennsyl- 
vania Dutch, and other selections of 
animal, fruit, floral, and symbolic patterns. A set of nine stencils 
sells for about $1.25 from E-Z Letter Stencil Co., 6029 Berkeley 
Ave., Baltimore, Md. . . . Lose a chuck key? Replacements, for 
all sizes and types of chucks, can now be obtained through 
hardware dealers, thanks to well-known chuck maker Supreme 
Products. They sell for about 48 to 72 cents apiece. 


Short Cuts | rrom 
and Tips | reavers 


Adhesives hold metal for drilling 

When I have a tricky array of metal parts to assemble 
with bolts or rivets, I save time and prevent error by 
holding the joints together with adhesive while I drill 
pilot holes, For this temporary “clamping,” I use contact 
cement or a pressure-sensitive tape with stickum on both 
sides. I use a small drill bit, one that won't generate 
too much heat. Excessive heat can loosen the cement 
or tape and the parts may start whirling under the bit. 


—Walter E. Burton, Akron, Ohio. 


PPT check my brake lights before back- 
ing out of the garage, I mounted two mir- 
rors, one on each side of the door. When I 
press the brake pedal, a glance into the 
car's rear-view mirror tells me if a bulb is 
out.—C. C. Cooley, Detroit. 


PPPDo you find that your youngsters can’t 
close sliding closet doors without banging 
them? Cut four 2” pieces from adhes 
backed foam-rubber window stripping and 
stick two on each door edge, about a third 
of the way down and a third of the way up. 


Angle iron as a solder mold 

For fine soldering, I've found the large 
bars of solder too bulky. I melt one down 
and, using a clean angle iron as a mold, 
recast it in thin strips. If a regular ladle 
isn’t available, a coffee can will do. Pinch 
a pouring lip on the edge and hold the can 
over a burner with a pair of pliers—C. H. 
Hardy, Whittier, Calif. 


Make yourself a ‘thimble wrench" 

It’s difficult to keep a nut from turning 
when there is no wrench clearance, or 
where the nut cannot be seen, as in cal 
nets and behind auto dashboards. Solution: 
Make a thimble wrench like this one. 
Placed on the index finger, it stops the nut 
from turning while you're tightening it. 
—Albert T. Pippi, Baltimore. 
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Sad state of old Edison is evident from this 
photo of initial disassembly. Battered case had 
grille missing; works were clogged with dis 
Author holds wax cylinder in his right hand. 


Reassembled after cleanup, 
works are ready for case. Pivot- 
ing lever (upper right) drops 
needle into groove; pulsations 
from the diaphragm above 
are amplified by the tin horn. 
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| Restored 


By Herbert G. Eidson Jr. 


OME months ago while rummaging 
S ttic of my wife's 
large, old ly place in South 
arolina, I uncovered a pathetic discard 
that had once been the prize of the hous: 
hold: a pre-World War I “talking box,” 
complete with one thick wax cylinder. The 
case badly needed repair and the front 
grille was nowhere to be found. But in- 


side the hinged wooden top there was a 
CONTINUED 


an Antique Phonograph 


y 


Making new grille of own design (he felt authen- So it’s not hi-fi~it still works (and looks) as 
tic design too plain), author, copes. it from well as it did 50 years ago. And a wide selec- 
* plywood, Each cutout needs starting hole. tion of old cylinder records is available 


Before disc records, cylinder phonograph was the thing 


Zhe frst machine to reproduce sound was patented by Thomas A. 
Edison in 1877—a tinfoil-wrapped metal cylinder, turned with a crank 
Though Edison intended it as a business thine, it became a fous 

hold must. Types below: left, Amberola 30 (the 1915 model the au- 
thor restored): far right, a console version (Model 75). Between are 
sets issued before 1900: Gem and Concert (top), Home and Triumph. 


brass plate inscribed: AMBEROLA No. 30, 
Thomas A. Edison, Inc., Orange, NJ. (I 
learned later the model number was a 
price code: In 1915 this machine sold for 
$30. 


.) 

Even though the main spring had been 
left under tension and the gears were caked 
with black grease and the dirt of many 
years, I was able to make the old cy 
turn a few times on its own, But I couldn’t 


Cylinder-Phonograph Family Tree 


ioe nearly 30 years, “improved” Edison 

oh ong phs appeared with the regularity 

's new model cars. The list below 

ota "identify almost any machine you may 
want to restore, 


Name Type Date 
Spectacle Battery 1887 
Spectacle Foot Power 1889 
Spectacle pC 1889 
Victor Diaph, Battery 1889 
Balmoral Diaph. Battery 1889 
Ronaueret Dis Diaph. DC 1889 
Treadle Dia Foot Power 1889 
Talking Doll” Hand Power 1889 
Water Motor Water Power 1890 
Triumph Spring Motor ‘1895 
Home iS lockwork 1896 
Home 1896 
Concert (4”) 3 i 1896 
Standard Spring Motor 1897 
Opera (Concert) Battery 1898 
Oratorio (Concert) DC 1898 
Gem Spring Motor ‘1898 
Idelia Spring Motor 1908 
Fireside Spring Motor 1909 
‘Amberola A-1 Spring Motor 1909 
Opera (Concert) Spring Motor 1911 
Opera (School) Spring Motor ‘1912 
Amberola B-IIl Spring Motor ‘1912 
Amberola IV Spring Motor 1913 
Amberola V 1913 
Amberola VI 1913 
Amberola VIII 1913 
Amberola A-X. 1913 
Amberola 30 1915 
Amberola 50 1915 
Amberola 7 Spring Motor 1915 


Thomas Edison's portrait identified 
famous Blue Amberol records. Cylin- 
der sipped onto revolving drum to pro- 

four minutes of music or comedy. 
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convince myself that the scratching noises 
coming from the horn were really music. 
Here, then, was a challenge—could I re- 
store this old set to its former glory? 

Refurbishing the metal parts. First came 
the spring motor on its cast-iron motor 
board. I lifted it out of the phonograph 
cabinet and disassembled the motor and 
gears. All parts (except the head contain- 
ing the diaphragm, and the tin horn) were 
placed in kerosene to soak for several days. 
‘The dried grease and dirt gave way under 
scrubbing with a stiff toothbrush. The rust 
was removed with sandpaper and steel 
wool, All gears and associated parts were 
made bright with fine steel wool, and— 
with the exception of the teeth—given a 
coat of clear lacquer to prevent rusting. The 
motor board and horn got a coat of black 
enamel. I filled the mainspring and housing 
with a light grease, then assembled and 
greased all gears, along with the weighted 
governor. 

Repairing the cabinet. Kerosene and 
brushes were used to scrub the wooden 
housing inside and out. I decided that the 
cracked top veneer could be salvaged, so 
I removed the hinged wooden top and 
forced a thin mixture of plastic-resin wood 
glue under all the wrinkled spaces where 
the veneer had left the main wooden top. 
I placed a heavy piece of plate glass on the 
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Make your own 
Dado Accessory 
for a Portable Saw 


By C. Robert Percival 


HE portable circular saw above is giving an un- 

usual performance—it’s cutting a %” dado in one 

pass. A guide st tacked to the face of the work 
assures a straight cut exactly where needed. It’s done 
with a simple accessory machined in a home shop that 
permits ganging blades and chippers for dadoes of any 
width desired. The regular saw adjustments determine 
the depth of the cut. 

This extra use for a portable saw comes in very handy. 
You can groove long boards at the work site. No need to 
wrestle them into the shop. And you can cut neat, ac- 
curate dadoes in wide panels that would be awkward to 
feed through a table saw. To attempt such work by 
means of repeated passes with a single saw blade involves 
tedious resetting of edge guides or face strips. 

The adapter is a hollow spindle, turned down to the 
arbor diameter of a dado. You start with large-diameter 
bar steel so you can leave a wide collar at one end to fit 
over the driving collar on the saw. From the same diam- 
eter stock, turn a washer to clamp against the other face 
of the dado blades. The assembly is attached to the saw 
with a cap se one as long as the threads in the saw 
will take and still draw the head up flush and tight. You 
may have to file the head so the nut will slip over it when 
the unit is attached to the s 

For wide dadoes, you might also have to file the slot 
in the base. On most saws you'll be able to lock the 
guard in a retracted position. On mine, I drilled a 1/16” 
hole through both halves of the guard and wired it up. 
This lets me mount dadoes up to 5” diameter. I make the 
pass slowly, holding the machine down with both hands, 

The assembly can be removed as a unit, and replaced 

uickly without disturbing the width setting. I've used 
‘ory in a custom cabinet shop for 15 years—as 
well : as in hobbywork—and wouldn't be without it. 
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Shields prevent tail-li; 

It seems to me that someone ought to 
sell accessory shields to prevent breakage 
of tail lights on pickup trucks. We use a 
pickup for a lot of small jobs. Within the 
past year, four lights have been broken. 
But there'll be no more. I've now made and 
installed two shields as shown, cutting and 
forming them from light steel.—Kenneth 
Hardy, Helena, Ohio. 


Short Cuts | rrox 
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and Tips | READERS 


Guide bushing is good 
tap insurance 

When a tap breaks during 
a hand-threading operation, 
it usually snaps so close to 
the metal that you can't 
grasp the stub for removal. 
To avoid such a pickle, drill 
a hole in a piece of X” steel 
just large enough for the tap 
to pass. Align this template 
hole with the one in the 
work and clamp the steel in 
place. If the tap breaks, re- 
move the template and you 
have a stub to get hold of.— 
W. E. Burton, Akron. 


>> When I burn leaves in 
the fall, the discharge chute 
of my rotary power mower 
makes a good draft to keep 
damp leaves burning. I set 
the motor at just above idling 
speed and aim the chute at 
the base of the pile—J. 
Menchhofer, Indianapolis. 


Portable tissue holder stands anywhere 

When a new baby took over in our house, 
my wife used toilet tissue instead of more 
costly facial tissue for all sorts of mopping- 
up operations. The roll was hard to manage 
with one hand and often rolled to the 
floor. I bought a tile paper holder made for 
insertion in a bathroom wall. Mounted on a 
weighted wooden base, it works fine.—How- 
ard Jenkins, Ohiopyle, Pa. 


\Ve-PLewooo: 
PLATFORM 


Wheel-Around 
Saw Stand 


HY a wheel-around stand for a table 


saw? Because a barrowlike stand 
makes it easier to swing the saw into posi- 
tion for ripping four-by-eight panels or 
Jong lumber. And you can roll it out of the 
way when sweeping up—or outdoors for 
on-the-job cutting. 

The stand must be wobble-free. That 
means an exceptionally sturdy structure. 
You get this by using 1”-inner-diameter 
black water pipe. It’s inexpensive. 

The stand shown was made from stand- 
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reoucine If 
STE il 
Jn 


hoes gee 


ard fittings, stock-length 
ready-threaded nipples, 
and machine-bent 90- 
degree pipe sections— 
all normally available 
at local plumbing-sup- 
ply houses. 

Begin assembling the 
pipe at the front cross- 
brace (the axle) and 
work toward the han- 
dies, Clean off each 
threaded joint with sol- 
vent and smear the 
threads with epoxy- 
based auto-body solder 
before wrenching it up. 

All joints but one 
screw together. In fit- 
ting the last length of 
pipe, the crossbrace 
below the handles, 
you'll find right-hand 
threads on both ends. 
This means that only 
one end can be screwed 
in place. Drive-fit the 
other. Grind off the 
pipe threads and rasp out the threads in 
the fitting. Epoxy-solder the joint, drive 
pipe and fitting together, and drill the fit- 
ting for a riveted pin. 

Screw two reducer bushings into each 
lower front tee fitting, slip a length of cold- 
rolled shafting through the bushings, and 
key on 8” wheels. Finish the metal with 
auto enamel. Bolt on a 1%” plywood plat- 
form for the saw. If material of this thick- 
ness is unavailable, use two %” sheets — 
John Burroughs. 


PHOTOGRA 
sotre® Bot 


For rapid 2 rint drying, use a hair dryer to blow, air 
through a. lotter rol cl held in 
directs the How through the Blot. 
the roll for minimum print curl, roll 
the blotter around a mailing tube. 


Drying roll and sheet film is simplified by using an over- 
the-door clothes-drying rack and some  spring-type 
clothespins on rungs of the rack. After the negatives are 
dry, the rack can be unhooked, folded, and stored. 


A plastic wastebasket 
a short length of 

hose for 

gules oped 

film washer for use 


under a sink or bath- 
tub faucet. The bas- 
ket can hold up to 18 
A-by-5 film hangers. 


Plastic bleach bottle 
offers one more way 
to make a no-cost 
film washer. Cut off 
the top, and “punch 
holes around the 
tom—enough for a 
change of water every 
five minutes. 


PS PHOTOGRAPHY 


Smart 
Make-Do 
for the 
Darkroom 


Handy items 
do the job—and 


save you money 


Half-gallon ice-cream containers of 
ike fine tanks for wetting 
ud store solu- 


By John Burroughs 


RANGE eight porcelain _ sockets 
around a camera lens, wire them 
up, screw in eight bulbs, and you 


have a ring light. Your first experiments 
with it should convince you that it’s a light- 
ing tool you can’t do without. It’s slick for 
portrait shooting, technical photograph: 
copying, and scads of other jobs. 

Surrounding the lens, the ring of bulbs 
bathes the subject with shadowless front 
light, relatively low in intensity and beauti- 
fully’ effective in wiping out harsh, unfla 
tering lines and shadows. 

Indoor photo setups ordinarily are lighted 
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with multiple light sources arranged to 
control highlight-to-shadow contrast. But 
arranging seve light sources is a tricky 
business. Unless the lights are balanced 
with considerable skill, they cast unnatural 
crisscross shadows, 

With its directionless lighting, a wrap- 
around ring light automatically licks both 

essive contrast and secondary shadow 
problems. The soft light of the ring fills 
in shadow areas enough to bring it within 
the contrast range of the film. When prop- 
erly used, the ring itself casts no shadows. 
Result: full tonal range and natw oking 
prints or transparencies e 

To light portraits and subj 


rable size, team your ring light with a hey 
le photoflood or reflector 
cy light above eve level. at 
40-50-degree 
switch on the ring light 
ity fill-in illun tion, 
vary the light output of the 
interchanging 
hd 60. or 100-watt bulbs paride. enough 
for most black-and-white shooting. 
For subjects at greater distances. PAR-3S 
reflector-type bulbs throw light farther. The 
new midget DAN reflector-type photofloods 
deliver a blast of light for color work. 
Using this simple lighting arrangement. 
you can bang off good shots as fast as you 


to one 


Waite WALL 


CONTINUED, 


nibiewt 
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can load your camera. And you'll have 
enough light to eliminate worries about 
unprintable highlights or empty shadows. 

The subtle tonal gradations that charac- 
terize good high-key photography can be 
achieved simply by upping the ring’s out- 
put until the desired balance is reached. 

The first ring light. Credit the ring-light 
idea to a photographer named Fred Peel, 
who invented it in the early Thirties. The 
unit he built consisted of a large doughnut- 
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Assembling the ring light is easy—just . 


Holes for eight sockets are we 

Biyweedl disk, and the come of the disk is faced 
hardboard. Sockets are led, at- 

by with glue-and-sawdust mix, and wired. 

Hardboard facing is glued to the back. 


red in a X" 


shaped sheet-metal reflector containing 12 
-watt photoflood bulbs. He mounted 
this contraption on a heavy studio-camera 
stand and shot through the hole in the 
middle with a four-by-five Graflex. 

The best of Peel's ring-lighted photo- 
graphs were shot against white backgrounds 
that were illuminated separately. Usu- 
ally, he allowed the background lights to 
spill onto the subject slightly—just enough 
we the shaded-edge effect that the 
t alone gives. 
work appeared regularly in fashion 
magazines and the traveling salon exhibitions 
then popular. Today, variations of the high- 
key technique he originated are still used. 

Plan your own ring light for whatever 
camera equipment you have. Pin-registered 
plywood blocks center smaller cameras in 
the opening. 

‘A word of caution in building the ring 
light: Use heavy wire, preferably at least 
12-gauge protected by a 20-amp fuse. You 
can then use up to 2,000 watts on the 
circuit. With 14-gauge wire and a 15-amp 
fuse, the circuit will handle 1,500 watts 
safely. 


follow these simple steps 


Outside edges are bull 
corners filleted with wood pl 


Interchanging the bulbs varies ring ligh 
put. These PAR-38 bulbs throw light 
siderable distance. For color, you can use the 
250-watt, 3,200-degree K. floods or, for greater 
output, 3,400-degree reflector photofloods. 


Adjustable clothesline rope 

Sets of small, rustproof pulleys and 
tumbuckles, available at your hardware 
store, keep a clothesline taut even with- 
out poles or other median supports, I 
made our line continuous, passing it 
through pulleys instead of tying the rope 
to anchoring hooks. A few twists of the 
turnbuckles add tension whenever need- 
ed.—Ken Murray, Colon, Mich. 


b>PSometimes I use a batch of nails 
that bend easily. When I do bend one 
while driving it into a board, I simply 
rap it fairly straight, from the side, with- 
out removing it. Then, holding the nail 
with a pair of pliers, I drive it into place. 
—A. W. Hanson, Chehalis, Wash. 


eee —— 
CUT ONE DIVIDER LEG | 
SHORTER AND SOLDER 
TOSTEEL BALL 
spor 
HOLE 
I 
a 
| 


Making use of old dividers 

In most toolboxes, there’s at least one 
old divider or inside caliper that will 
quickly convert to a etal ball divider. 
This is handy when there’s a hole at 
the center of a workpiece that makes 
it difficult to scribe a circle at that 
point. A ball divider easily and accu- 
rately solves the problem.—A. T. Pippi, 
Baltimore, Md. 
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Short Cuts | From 


and Tips | reavers 


a 
me | 
7 | SS STOVE BOUTS 


He] 


‘BRACKET 


Mount for telescope photography 

With this adjustable bracket, designed to 
mount various cameras to my 44” refl 
telescope, I get good shots of either ku 
or sky objects. Materials cost under $1.50. 
I tapped the oar ackets to take 4-2 


wk b 


jarge spring clips used in 
offices is handy in the shop. too, It will 
hold open a magazine you're working from 
hang up a blue you more bench 
space, clip together 
paper, and do duty as a clamp on small 
work.—T. G. Tooker. Alamosa. Colo. 
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holted owe to half a lie 

bracket (or a scrap of K" ply- 

wood can be eut as shown) a 

to the telescope tbe so it holds the rod 

parallel to and 2” behind the eyepiece. F 
ety, remove the rod wh 


Keeping paintbrushes clean 

hang up your paintbrushes. to 
they can gather a lot of dust 
Plastic shr -p them clean can be 
made from small food bags. Just cul 
hole in the bottom of cach bag so the I 
dle of the brush comes through.—Morfi 
S. Robinson. New Orleans. La. 


A personal-use 
report on 


The New 
Weller 
Saber Saw 


By Sheldon M. Gallager 


LIP on the switch, and you have to 
F look twice to tell whether the blade 
really moving. Its stroke is so short 

and so fast—like the wings of a humming- 
bird—that it appears to be standing still. 
This is the secret of a new high-speed 
saber saw just introduced by Weller Elec- 
tric Corp. The blade travels only 3/16”, 
but it moves up and down 14,400 times 


sseeeeees JOOLS 


Why it’s so fast: The armature inside the 
brator coil moves back and forth 240 tim 
second, forcing the rocker arm and blade to 
move up and down at the same rate, Two coil 
springs, one pushing and the other pulling, 
enable the vibrator to be precisely tuned like 
a resonant circuit for maximum power. A cool- 
ing blower is also driven by the rocker arm. 
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“what's new 


WELLER 
STROKE 


STANDARD 
STROKE 


‘5 


Test curves, made by new saw at top and conventional 
type at bottom, show ease with which the Weller turns 

comers, Cuts ranged from I" radius down to 
W" radius, Note that conventional saw failed to com- 
plete smailes , left burns caused by bindi 


Secret of smooth cutting is the new 
saw’s short, superfast stroke, ost 
invisible to the eye. Thi 
travels only 3/16 


bla 
compared with 
about 1” for most standard saber saws. 


New downward-cutting blades included with the saw  Extra-fine cuts are possible with sl 
make clean face cuts in delicate materials like this Weller blade at right, Only 1/32” 
plastic-surfaced hardboard. Note the rough, chipped cut thick, it’s almost twice as thin as 
made by a conventional upward-cutting blade at right. typical standard blade at left. 


How the New Vibrator Drive CUTTING TIMES PER FOOT 
Conventional Saber Saw ue fee pet | ey cra 
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a minute. This provides 7.200 actual cut- 
ting strokes—120 every second. 

The principle is the same as that used 
in the Weller finishing sander. Instead of 
the motor found in conventional saber 
saws, a high-speed vibrator supplies power 
directly to the blade through a simple 
rocker-arm drive. There’s no problem of 
converting rotary motion to straight-line 
motion since you already have it to start 
with, A similar vibrator was used in an 
earlier saber saw, but was less powerful. 
The new drive has been beefed up to give 
a lot more muscle. One tip-off is its power 
draw—nearly a full five amps under load. 

How well does it work? We were fa- 
miliar with the fine qualities of the Weller 
sander [see PS, Feb. '62] but the rugged 
requirements of sawing are another story. 
We put the saw through its paces and 
came up with some interesting findings. 

It's slower but smoother. To test cutting 
speed, we deliberately pitted the new 
Weller saw against one of the more ex- 
pensive conventional makes in order to give 
us a high standard of comparison. The re- 
sults, shown in an accompanying table, 
reveal a surprising fact: In thick materials, 
the Weller wasn’t quite as fast. But in thin 
materials, it actually outcut the conven- 
tional saw, one of the best on the market. 

The reason: The short, quick strokes of 
the Weller have an advantage in thin stock 
where only a few blade teeth are in con- 
tact with the work. In thick stock, the 
slower but longer conventional stroke has 
an edge because it covers more ground. 

The Weller gives a smoothness of cut, 
however, that does not show up in speed 
tests alone. The short, high-speed stroke 
shears wood fibers cleanly without any of 
the tearing, splintering, and bucking some- 
times encountered with conventional saws. 

In %” plywood, always a rough test, the 
Weller has the effortless, gliding feel ‘of a 
wire knife slicing through cheese. In thin 
plas another problem material, the con- 
ventional saw chattered hard enough to 
produce several cracks and chipouts before 
completing the cut. The Weller sailed 
through with no damage to the plastic 
at all, 

The cutting action is so gentle, in fact, 
that you have to watch out for one curious 
blind spot. Very thin, flexible materials, 
unless solidly supported, may start to vi- 
brate right along with the blade. In this 


[Continued on page 202] 


Drill-press accessory taps holes fast 

You can tap holes with a drill press 
using this attachment. It has a 4:1 gear 
reduction and an ingenious forward- 
reverse clutch: Press down, and the tap 
turns forward; let up, and it automati- 
cally backs out to clear chips. The Versa- 
Tapper takes taps up to %” and comes 
in three models for chucks and taper 
spindles. Price: $63, Supreme Products, 
2999 S. Calumet Ave., Chicago. 


Tiny drill for big jobs 
This palm-size \-incher is 6%” long, 
weighs only 27 ounces, The secret: A 
permanent-magnet stator cuts motor 
size and a tiny transistor converts AC 
to DC to boost power. Price: $32.50, 

Thor Power Tool Co., Aurora, Ill. 
For more new tools, turn the page 


Two-grit grinder for home workshops 
Powered by a heavy-duty %-hp. capacitor 
motor, this grinder has a 6” wheel at each 
end—80-grit on left, 46-grit on right. Tool- 
rests are adjustable. The die-cast aluminum 
housing rides on rubber feet, for use any- 
where. It’s $25.95, postpaid, from Hunter 


Division, Robbins & Myers, 2500 
Frisco Ave., Memphis, Tenn. 
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Inc., 


Pivot-head saber saw for angle cuts 

Something’s been added to the portable 
jigsaw. The Sawzitt, made by Milwaukee 
Electric Tool Corp., will do all the usual 
saber-saw jobs, but also has a head that 
tilts right or left up to 45 degrees for bevel 
cuts. Sketch above shows how: Gears with- 
in head pivot around motor shaft, which 
drives them in any position, One 
end of the connecting rod is 
pinned to the top gear; other 
end moves the blade up and 
down, Price is $69.50, 


Drill drives metal-cutting nibbler 

You can use your electric drill to cut sheet 
metal with this attachment. The punch- 
type nibbler handles steel up to 18 gauge 
and other thin materials such as laminates. 
‘Two types of punches allow it to cut straight 
ahead, or sideways to follow corrugations. 
The Nibblex sells for $30 from Hedstrom 
Tool Co., Box 319, Montclair, N.J. 


Two-headed horizontal nail set 

This nail set has a point on both ends. 
They're set at an angle to the shaft, for 
safe, easy holding. The sizes—2/32” and 
3/32”—handle all commonly used nails, It’s 
the No, 233 Offset Nail Set, 
Millers Falls to sell for 99 cents. 


made by 


The Vacu-Vise, made by G 
Machine Co., Walden, N.Y., weighs on 
pounds and anchors—by vacuum pow. 
any smooth surface. The 2%” V-groove jaws 
hold any material up to 2” thick—right at 
the site, indoors or out. Cost: $6. 


PPP Need a miniature socket wrench for 
delicate model or electronic work? A 
five sizes for hex nuts from 5/64” to 5/32” 
is available from Moody Machine Products 
Co,, Culver and Willard Sts., Providence, 
R.I. The sockets fit in a tiny swivel handle 
and sell for $3.95. They 
nonmetallic handle for $3.50. 


what’s new 


Camp heater uses propane gas 

Latest in propane appliances is a radi- 
ant heater designed for rugged outdoor 
or emergency use. With no open flame, 
t’s safe in a wind. Bernz-O-Matie prices 
it at under $30 with two disposable 
cylinders, enough for 24 hours, 


Outdoor cooking kit in a roll 

With heavy-gauge aluminum foil and 
wire, you can make your own pots and 
frying pans when ready to cook, then 
bury them instead of washing and lug- 
ging them back home. Form the wire 
around a post or log end, fit in foil, and 
you're all set—or you can make utensils 
on a forked stick. Donlee Metal Prod- 
ucts Co., 14 Carneer Ave., Rutherford, 
NJ, sells the kit for $1.10. 
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A $19.95 tube tester 


what’s new 


-ELECTRONICS 


Es = to be able to test your own tubes 
right on the spot? For about $20— 
the price of a new tester in kit form— 
you can check all tubes commonly used 
in radio, TV, and hi-fi equipment. Since 
90 percent of ull troubles are tube failures, 
owning your own tester makes good sense 

The instrument, unlike some other in 
expensive ones on the market, 
emission-type tester, enabling 
tube strength as well as filament continuity 
and shorts. Seven sockets take all standard- 
base tubes, One particularly nice touch is 
a flip-card tube chart on a slide-out tray 
that makes it casy to find switch settings 
quickly for any tube, Another: All wires 
are precut, prestripped, and color-coded 


what’s new 


BOATING 


VER swamp your boat because you 
forgot to replace the plug after drain- 


can't if you install the 
Phif-f-f—an aut plug (right) that fits 
all standard drain holes. The rocking action 
of the boat lets water pass out through the 


ing the bilge? You 
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Two Exciting 


Here are reports from 


vation of their lengths. 

‘Assembly time is about eight hours—an 
easy weckend job. Bec: the tester is 
bs: lly «a switching network, there are 
few tiny or delicate parts to fuss with. 
Soldering woes fast. At only one point does 
the wiring get a bit tight—where one tube 
socket is close to the chassis. 

To check out the instrument, tests were 
run on all types of tubes, comparing known 
good ones against known bad ones. In all 
cases, the tester performed perfectly. In 
some cases, it even fingered weak tubes 
that were thonght to be functioning ade- 
tely. Our opinion, in short: 
Kit Model 400A checker is a honey 
buy.—Sheldon M. Gallager 


for quick identi 


‘The Knight- 
of a 


hose, but water pres- 
sure keeps th ba A — 
sealed against back- ur wose 
flow. $3.25 from ~ 
Tempo Products Co. icici: 
206 E. 70. Street, 


offers a rugged brack- 


et that balances an outboard motor in a 


tilted position for storage or shallow water, 


reducing the strain on the transom, The 
lok comes in six models. to fit all recent 
motors. priced at from $2 to $2.50. 


A $19.95 multiplex adapter 


New Electronic Kits 


PS staff members who have assembled them 


EN hours of fun assembling a kit 
converted my FM tuner for stereo- 
multiplex reception. Although operating in 
a near-fringe area with a nondirectional an- 
tenna, it gives surprisingly good results 
‘The adapter kit (Knight-Kit Model KS- 
10A) js easily assembled by anyone who 
has handled a soldering iron. The parts 
layout is open enough to present no diffi- 
culties even to the beginner, Complete 
instructions are given for connecting the 
adapter to any FM tuner, even those not 
equipped with multiplex output jacks. 
The only critical adjustment is tuning 


Both kits are available from Allied Radio 
Corp, 100'N. Western Aee., Chicago. 


Fuel consumption of any marine engine 
has always been guesswork because so 
many variables affect it. Now you can con- 
nect a flow meter to your fuel line to meas- 
ure every drop your engine burns, The 
dash-mounted Cruise ster, made by 
Ongaro Dynamic Industries, Columbus, 
Ohio, to sell for around $55, gives you a 
continuous reading in gallons-per-hour and 
lets you determine the throttle setting for 
maximum speed at minimum consumption. 

The seven-foot Sportyak II (right) is a 
very maneuverable rowboat molded of high- 


the oscillator-coil slug. The separator con- 
trol on the adapter is turned fully counter- 
clockwise, a stereo station is tuned in, and 
the oscillator slug is adjusted for the clear- 
est signal with a tool supplied in the kit. 
The control is then turned clockwise for 
good separation between the right and 
left channels. 

You get an extra bonus: After the oscil- 
lator slug is adjusted, the separator control 
acts as a stereo-broadcast finder. In i 
counterclockwise position, only stereo trans- 
missions are received clearly, Tuning the 
FM set spots actual stereo broadcasts. After 
a station is found, a half turn of the sepa- 
rator control brings in both channels. 
Harry Samuels. 


density polyethylene. It weighs 35 pounds, 
holds two, sells for $90 at sporting-goods 
stores, The optional outboard mount is $13. 


include a 


wal 


swite 
unit, Th 


Dial Dimmers 


Replace Switches 


RIENDS are over for the evening. You 

flood the room with light for the bridge 
game, Afterward, during refreshments, you 
step to the wall switch and lower the lights 
for more restful illumination. When some- 
one suggests a favorite TV program, you 
dim the lights still further. 

You can now install such lighting con- 
trols inexpensively in your home—without 
extra wiring or redecorating. The old single- 
pole types simply added another toggle 
position to a standard on-off switch to give 
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Incandescent dimmer 
slips into standard 

AI box. Just detach 
wires from old on-off 
attach to SCR 
is om c 
by Superior 
Bristol, Conn, 


Fluorescent strip lighting in a cove around a room can be 
controlled from a single wall d 
you just connect fixtures contai 
master fixture that has an SCR a 

filter to reduce radio or TV int 
be used to replace nondimming types in standard fixtu 


J. For up to nine tubes, 
Za special ballast to a 
xiliary ay well. Ballasts 
ference. and can 


you one half-light setting. They 
were suitable only for incan- 
descent lamps. New dimmers 
let you dial the precise light 
level you want, in a continuous 
brightening or fading of either 
incandescent or fluorescent 
lamps—though not intermixed, 

The secret of dial dimming is 
the silicon-controlled _ rectifier 
(SCR) developed for the 
sile program. This solid-state re- 


——. sistor (no tubes, moving parts, 
‘BRIGHT or complicated circuits) is so 
DIAL compact that, in the fluorescent 

(2 system, the dimmer auxiliary 


goes right into the fixture. Pre- 
vious fluorescent dimmers were 
al so big they had to be mounted 
inside the wall or tucked into 
a closet. Now, the only control 
that goes in the wall is the 
intensity selector _(potentio- 
meter)—and it fits into an ex- 
isting wall box. 

These systems start around 
$70. For this you get both the 
switch and a master SCR fix- 
ture. Ballasts for additional fix- 
tures run about $16. 

The incandescent system is simpler and 
cheaper. Here the SCR itself is set in the 
wall box, and controls voltage fed to stand- 
ard ceiling fixtures or lamps. These dimmers 
cost $20-$30 for 500-watt capacity, around 
$40 for 800-watt. 

Manufacturers who offer both systems 
include: Thomas Industries, 207 E. Broad- 
Louisville, Ky., and John C. Virden 
., 6103 Longfellow Ave., Cleveland. 
GE makes the components for the fluo- 
rescent dimmers. 


‘ . in izes: y 84” and by 105” 
Plastic cover folds itself for $3.98, and a 10’-by-16’ whopper that sells 
Storing lawn or patio furniture this for $7.98. Instant-Fold Products, Inc., 16 
winter? Plastic covers will protect the E. 42nd St., NYC, designed it for indoor 
pieces. This one snaps closed, when not in and outdoor covering of everything from 
use, like a woman’s rain bonnet. It's made a bicycle to a boat or small car. 


tp 
Home heat sealer cuts down KP Nonsticking paint tray 


Sealing foods in boilproof pouches for This tray, easiest yet to clean, is made 
home freezing is easy with a new appli- of a tough pl to which paint won't 
ance. After filling the Scotchpak pouch adhere when it dries. It has a built-in 
with precooked food-soup, stew, left-over brush holder and a wire stand you can lock 
vegetables—you insert the mouth of the bag on a stepladder. Pittsburgh Plate Glass 
in the sealer, press a lever, and it’s airtight. dealers sell the set for about $2. 

To reheat, drop the bag in boiling water. 
Sportsman can pack uncooked game in the $e 
bags for freezing. There's no pot to clean. a 
Kapak Industries, St. Paul, Minn., sells the 
electric sealer with a supply of pouches, 
labels, and measuring cup for $24.9: 


Ladder platform is toolbox 


Dump your tools out of the box at right, 
hook it on the rung of a ladder, and you 
have a 6”-by-12” step on which you can 
stand for long periods without tiring. A 
long handle braces it against the side rails. 
Price, $4.95, by Tote-Step Corp., 930 N. 
Plankinton Ave., Milwaukee, Wis. 
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what’s new 


PHOTOGRAPHY 


Plastic shell makes movie 
camera a Skindiver 


For underwater enthusiasts, a compact 
ing is available for the Nik- 
korex 8 movie camera. Inside this housing, 
the automatic camera makes underwater 
photography easy for you. An electric motor 
drives the film, and an electric eye sets the 
exposure. Focusing is preset from three 
feet to infinity. A spring-loaded lever oper- 
ates the release. Camera is priced at 
$149.90; housing alone sells for $69.95. 


Close-up attachment for 35mm cameras 
4 Close-up lens and focusing device for 35mm cameras 
using normal focal-length lenses lets you work as close 
as 12 inches to the subject. The Contameter fits stand- 
ard shoe on top of the camera. Parallax-corrected at 12 
and 20 inches, the range finder is of the coincident type. 
Using this unit, a camera may be hand-held for all 
close-ups except time exposures. The Carl Zeiss combi- 
nation, with leather case, retails for $35, 


what’s new 


for your CAR 


Spring-loaded anchor 
holds down trunk lid 

Can't close the 
trunk lid because of 
a bulky load? Keep 
the lid secure with 
this anchor. The de- 
vice consists of two 
hooks, a spring, and 
a length of chain. 
It is also useful for 
tying down cargo and 
for light towing. 
H & R Enterprises, 
18309 Schenely Ave.. 
Cleveland, sells the 
device for $1. 
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Fastest gro 
the space age — Heathkits! 
Explore this most rewarding of “do- 
it-yourself" ideas. Heath combines 
fine components and latest engi: 
neering techniques with complete 
check-by-step instructions to pro- 
vide quality electronic kits with guar- 
anteed performance specifications. 
Choose stereo/hi-fi, marine gear, 
ham radio, test & lab instruments, 
educational courses, home, hobby 
& auto items. It's fun, it's easy, and 
you save up to 50% . . . by buying 
direct and by assembling your own 

Heathkit. 


HEATH COMPANY 
Benton Harbor 16, M 


Twice as many of the worlds car manufacturers, 
including Studebaker, specify Champion spark plugs 


because Champions have no equal for quality as 
and performance. Why settle for less in your car? ‘champion | 


water in hard-water areas—but it's not al- 
ways easy to come by. For a substitute, 
collect water from melting ice when you 
defrost your refrigerator or from the plastic 
drain pan of an electric dehumidifier. 


Similar distilled water substitutes can be 
used in your battery. You can carry a ready 
supply in your car by filling a plastic de- 
tergent bottle. Drill a 1/16” hole in the 
cap tip from the inside, and clean the bot- 
tle thoroughly before you fill it. 


Radiator and heater hoses are too often lo- 
cated near oil dipstick tubes and valve 
covers, where they get coated with oil and 
start to deteriorate. To prevent this, give 
such hoses a jacket of foil, held in place 
with a wrapping of light wire. 


A plastic “eyebrow” can kill windshield 
reflections from a lighted instrument panel. 
Cut it from flexible opaque sheet, loosen 
the molding enough to slip the edge under, 
then retighten. If dash lacks molding, drill 
holes for sheet-metal screws. 
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CONTINUED 


More Hints from the Model Garage 


Put light where it’s needed, when you're 
working under the hood or inside the body 
of a car, by rigging up this light stand. 
Connect a gooseneck desk lamp to an old 
floor-lamp stand, Add a hook to store the 
coiled cord when the lamp’s not in use. 


You'll never be locked out if you hide a 
spare door key where its accessible from 
the outside. A simple way to attach it to 
the car body is to fasten a small magnet to 
the head with epoxy glue. The type of 
magnet often sewn on potholders is ideal. 
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To inflate a tubeless tire, you need a good 
seal between bead and rim. Try running a 
cable lasso around the crown, passing the 
free end through the base hole of your jack 
und around the lift finger. Work jack to 
compress the tire till it holds air. 


When removing U bolts from auto springs, 
keep a socket wrench seated on the nut by 
looping a screen-door spring around the axle 
or spring, Slip wrench through the sling, 
which should be snug enough to exert ten- 
sion. Wrench can be tumed with one hand. 


Two simple exercises that 
can add years to your life 


PUSH 


This evening, while at home, get into your car and push 
the brake pedal. Have someone in your family make sure 
both your stop lights are working. If one is out, replace 
it tomorrow. You'll make it easier for the other driver— 
safer for yourself. 


PULL 


Then pull the light switch. Make sure all your headlamps 
(don't forget the upper beam) and your rear lights 
are working. And while you're at it, check your turn 
signals. These Push-Pull exercises will do you good— 
especially if you find a burnout. It's very possible you will 
—because one out of every six cars needs a new bulb. 


When you find a burnout, replace it 
with a dependable General Electric 
lamp, the brand most people prefer. 
Miniature Lamp Dept., Nela Park, Cleveland 12,0. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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Gus Puts the Squeeze 
on a Penny Pincher 


By Martin Bunn 


oe UCK, Boss—here comes trouble,” 
Dir Stan from the door of 
the Model Garage. A familiar 

awe v- ea crept painfully up the apron. 
jon looked up just as the en- 
én evid Mey starved for gas, expired. 
From the driver's window glared the 
lantern-jawed face of Silas Barnstable— 
4 man who never spent a nickel without 
making sure another wasn’t stuck to it. 

“You comin’ out, Gus, or want I should 
bring a law summons?” he bawled. 

‘Keep your shirt flap in.” advised Gus, 
striding out. 

Barnstable’ Adam’s apple 
bounced indignantly rst off, you 
cheated me on them plugs I got a month 
ago. I got to the coast but only halfway 
back when she started to miss. The man 
showed me them plugs was burned. You 
told me they was colder than my old 
ones.” 

“They were and you needed ‘em,” re- 
torted Gus. “You saw the blistered in- 
sulators and eroded electrodes on your 
old ones. If those cold plugs burned, 
you were scorching the road—or some- 
thing else was wrong. You wouldn't let 
me tune the engine, remember?” 

“Waste of money!” snarled Silas. “I 
ain't payin’ that bill I owe for them no- 
good plugs, neither. Had to buy new 
ones to get back.” 

Gus turned and walked off. “Come 
back when you're ready to settle up.” 

“Hey, wait!” Alarm squeaked through 
Silas’ raucous voice. “'Tain’t plugs I 
come to see you about.” 
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Gus paused. “Sure sounded like it.” 

“Fixin’ to trade up, get a ‘58 car—two 
years newer'n mine,” Silas went on. “Got 
me a buyer for this one. Sell private, 
buy private. Don’t pay no dealer profit 
that way.” 

“Then how come I saw you drive into 
the car dealer's an hour ago?” asked Gus. 

“Had a leetle trouble,” confided Silas. 
“Didn't aim to bother you.” 

“Didn't want to show up on account 
of that unpaid bill,” retorted Gus. “And 
your trouble’s not a little one—you just 
squeaked in here with a dying engine. 
No buyer would touch that car with a 
six-foot pole, the way it is now.” 

“Those smart Alecs asked 20 bucks for 
a fuel pump!” whined Silas. “Why should 
I buy a new pump if I’m sellin’?” 

“So you can sell the car.” 

“Aw, come on, Gus. Jest patch it up 
so it runs. I ain't guaranteein’ it.” 

Gus sighed. “For the sake of your 
buyer, I'll try. Crank it over.” 

Silas turned the key. The engine 
cranked but made no effort to start. 

“Sure you have gas?” asked Gus, 
aware that Silas would drain most of it 
from a car he was expecting to sell. 

“Left in two gallons when I drove 
out,” snapped Silas. “But once she quits, 
she won't start for about 15 minutes.” 

Facts clicked into place: To Gus’s ear 
the engine had sounded gas-starved. The 
agency's diagnosis was fuel-pump trou- 
ble. New cold plugs had burned badly 
in a few thousand miles. And once dead, 
the engine would restart only after a wait. 

“Tl fix both your troubles—the stalling 
out and your plugs burning—in 10 min- 


utes or less,” offered Gus. “But it'll cost 
you a dollar for each minute or fraction 
of one. Agreed?” 

Silas’ eyes narrowed. “You're on—but 
if you take more than 10 minutes | don’t 
pay you anything.” 


Gus looked at his watch, hoping he 
hadn't outguessed himself. Then he dis- 
connected the gas line at the carburetor 
and had Silas crank the engine. No gas 
pumped out. Gus reconnected the line, 


“Pll fix both your troubles in 10 
minutes or less,” offered Gus. “But it'll 
cost you a dollar a minute.” 


then reached down under the fuel pump, 
and backed off the big thumb-screw that 
held on the glass sediment bowl. Remov- 
ing the fiber-glass element, he dumped 
the bowl and wiped it out, then saun- 
tered into the shop. 

Five minutes were gone when he re- 
turned with a new filter and gasket. He 
carefully put the gasket and new filter in 
position, slid up the bowl, and tightened 
the big knurled nut. His watch showed 
two minutes to go when he straightened 


conninueo ITT 


up. Silas was watching him with explo- 
sive tenseness, 

“ain't you done yet?” he burst out. 

“Got to recheck the gas line,” said 
Gus, leisurely going about it as his 
watch crept past the nine-minute mark. 

“Okay. That’s 10 bucks, Silas.” 

Barnstable snorted and tured on the 
starter. It cranked over, but the engine 
stayed dead. Silas shut it off. 

“Guess you lose, Gus,” he cackled. 
“Now finish fixin’ it—for free!” 

“Not just yet.” Gus knew he might 
be wrong, but felt 
that the odds were 
still with him. “Try 
again.” 

Scowling, Silas re- 
sumed cranking. It 
would take some 
time, Gus knew, to 
refill the fuel bowl. 
Only then would 
gas reach the empty 
carburetor. 

With a roar, the 
engine took off. Gus > 
held his hand out 
for paymen 

“Not jest 
snapped Barnstable. 


passnd peasy yng 
pu sojoyosanty 


“I'm givin’ it a good. 


test run, Then [ll 
deliver it to the buyer. 


If it cuts out 
again, | don’t owe you nothin’.” 


That afternoon, on a road call, Gus 
spotted Silas driving into the dealer's 
service shop again. But the car was a 
1958 model this time. Gus was only 
mildly surprised when it rolled into the 
Model Garage some time later. 

“See you sold yours,” Gus remarked, 
looking up from a brake job. 

“Yup, ain't payin’ you 10 bucks, 
though,” said Silas with sly triumph. 

“That so? Got a good reason?” 

“A bet’s a bet, Gus. The car ran okay, 
but you promised to fix whatever burned 
them plugs, and you never touched a 
thing but the fuel system. I watched!” 

Gus got up, walked into his office, and 
brought out a sheet of paper. 
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What's this a photo of? 


2202 yO 


“Here's a service bulletin from the 
spark-plug manufacturer. Read it your- 
self. It says that low fuel pressure leans 
out the mixture at high speed. That lean 
mix causes overheating, which can burn 
plugs and even valves. 

“Low fuel pressure can be caused by 
a punctured diaphragm, weak diaphragm 
spring, worn cam or pump rocker arm— 
or a clogged filter. That last was your 
trouble. I put in a new filter and fuel 
pressure went back to normal. Pay!” 

Grudgingly Silas handed Gus a $10 

bill. “It’s robbery for 
10 minutes’ work, 
but beats payin’ 20 
for a pump I didn’t 
need,” 

Gus chuckled. 
“Wish I had a buck 
for every new pump 
that's sold because 
its fiber-glass filter 
is clogged. You can’t 
blow that kind clean 
—the fine weave ac- 
cumulates fine parti- 
cles until it’s so load- 
ed gas can't squeeze 
through, 

“When the en- 
gine’s off, some out- 
side dirt sinks down, 
gas seeps through, and you can start 
again. But as soon as pump pressure 
picks up the same dirt, it clogs the filter 
again.” 

“How much is a new filter?” 

jit over a buck,” said Gus. “Your 
tenspot pays for that, my time, and the 
new plugs you got a month ago—which 
you'd still be using if you'd let me check 
and tune the engine the 

Silas grunted. “Guess I'd have paid 
you for them plugs some day anyhow.” 


Is ¥ uo sour, 
YN *HAA\SNV 


Gus glanced at the trade-in, “What's 
wrong with your new car?” he asked. 

Silas flashed him an amazed look. 
“How'd you—who said anything is?” 

“Td still be waiting for my $10 if there 
weren't.” 

‘A. scowl overspread Silas’ features. 


‘CONTINUED 


It pays to keep your Chevy the Chevy-est 


WITH GENUINE GM CHEVROLET REPLACEMENT PARTS 


Naturally you care what parts go into your Chevrolet—because your Chevy does! Whether your 
pride and joy is a new Chevrolet or an older vintage model you're keeping in mint condition, the 
important thing is to use only genuine GM Chevrolet replacement parts. That way you're sure of 
maintaining the dependability that makes a well-cared-for Chevrolet such a 

pleasure to drive. The reason, of course, is that genuine GM Chevrolet parts GM 

are built especially for Chevrolets to fit right (for easy, fast installation) and 
work right for a long time to come. They're available at your Chevrolet 
dealer's and at leading independent garages and service stations... 
CHEVROLET DIVISION OF GENERAL MOTORS, DETROIT 2, MICHIGAN. 


“The cheapskate I got it from only left a 
quarter tankful of gas in it. I used most 
of that trying out the car before I paid 
for it. So right after, I went to a gas 
station. 

“The guy there knew me. Soon as he 
heard I'd bought the car, he laughed fit 
to bust a hyena. He says it’s a gas hog. 
The owner swore he'd sell it cheap be- 
cause even the dealer couldn't stop it 
from guzzlin’ gas.” 


“What'd they say at the dealer's shop?” 

“Tried to sell me a tune-up. But I 
give a mechanic four bits and asked him 
private. They tried new points, plugs, 
and carburetor jets but none of it did no 
good, he said. Gus, you gotta fix it-I 
been cheated!” 

With a droplight, Gus inspected the 
gas lines, carburetor, and automatic 
choke. The choke was open and work- 
ing freely. Cranking resulted in no sign 
of a sticking float valve or improper 
float level. The flexible fuel link was 
sound and the fuel-pump housing dry. 

Gus pulled out the oil dipstick and 
sniffed it. Mixed with the odor of oil 
was the reek of gasoline. He opened the 
fuel filter and drew out the cartridge. It 
was surprisingly clean—and also smelled 
of gas. Gus replaced it. 

“I know the trouble, Silas. If I fix it, 
you'll have to pay spot cash.” 
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“Go ahead,” growled Bamstable. 

Gus backed out the bolts holding on 
the fuel pump and pulled it off. 

“See that rocker arm? Most are oily 
and dirty. This one’s washed clean—by 
gas leaking into the crankcase.” 

“Goin’ to stick me for a new pump?” 

Gus didn’t answer. Silas watched sus- 
piciously as Gus opened up the fuel 
pump at a bench and inspected the dia- 
phragm. To Gus's surprise he found no 
sign of the pinholes he had 
expected. Then he noticed 
that the flange of one wash- 
er on the actuating rod 
wasn’t turned up all around. 


He pulled the diaphragm 


gently away. Where the 
flange lay flat against it 
was a short open slit. 

“There's your lost gas 
mileage. Faulty stamping 
left this washer flange flat 
at one spot. In time, the 
flexing of the diaphragm 
against that sharp edge cut 
it through. The pump still 
delivered gas to the carbu- 
retor—and a squirt into the 
crankcase each time.” 
Silas nodded glumly. 
istling, Gus took apart the diaphragm 
assembly, put on a new diaphragm and 
a properly flanged washer, Then he but- 
toned up the pump and installed it on 
the engine. 

“That tames your gas hog,” he said. 
“Costs you much less than a new pump. 
Want to change that gas-thinned oil?” 

“Yup, but not here. Station out my 
way gives a free lube job with each oil 
change. How much you askin’, Gus?” 


Stan shook his head as the car drove 
out of the shop. “Boss, you're too good 
to that skinflint. I'd have sold him two 
new fuel pumps.” 

Gus shook his head. “No, you wouldn't. 
There's just one fellow Silas has to watch 
out for.” 

“Who's that?” 

“The one who's just as sharp as he i 
and a little more crooked.” 


Yes, bucket seat comfort in the Scour by InTERNA- 
TIONAL, along with easy-access 2-passenger rear seat. 
‘This ‘‘4-person” roominess is the latest in a long list of 
Scour surprises . . . features that make it the most com- 
plete action vehicle you can buy today! 


‘The compact Scour goes almost anywhere . . .on the 
road or off. Its rugged truck-built frame has plenty of 
ground clearance. 4-cyl. 93 hp. COMANCHE® engine sup- 
plies hustle when you want it, muscle when you need it. 
All-wheel-drive traction keeps the Scour rolling up 
hills, through woods, over trails. 


It’s a real fun-driving vehicle, especially for hunting, 
fishing or camping. Load all your equipment in the 781, 
cu. ft. of space fully-enclosed by TRavEL-Top. Six steel 
or vinyl-coated tops to choose from. And use your Scour 
with trailer-hitch, winch, 3-point rear-mounted hitch, 
snow plow. Find out more about it—mail coupon now. 


THE <Scozd? by INTERNATIONAL KH. 


pveeneeenoaosso= 


Please send me full-color literature with 
complete information on the SCOUT. 


International Harvester Company 
Department PS, P. 0. Box 7333 
Chicago 80, Illinois 


Name = 


Address. 


THESE 1963 
MERCURY 

OUTBOARDS 
ARE NEW 


...to everyone except our engineers (who 
have spent years crafting these precision 
engines), our test drivers (who have proved 
them out over a million miles at Lake X, 
Florida), and our factory-trained dealers 
(who are anxious to show you how the 
‘63 Mercs can give you more RUN for your 
money). See your Mercury dealer soon. 
He’s listed in the Yellow Pages. 


The finer facts for outboard buffs: New weedless water 
pickup/anticorrosion trim tab for salt-water protection /fixed-jet 
carburetion/Jet-Prop exhaust/low-level water pump for easier 
service /Power-Dome combustion chambers/balanced manifold 
system / heavy-duty alternators /long and short shaft for 15” or 
20" transoms available on all models/die- 
cast, one-piece lower unit housings/single- 
lever control of throttle, forward, neutral, 
and reverse / complete selection of props 
for any power need. 


©1962, Kiekhoefer Corporation, Fond du Lec, Wisconsin 


A subsidiary of srunswick CORPORATION 


182 poputar science OCTOBER 1962 


(NEW MERC 1000; 6 CYLINDERS, 100 HP 


an = 


NEW MERC 350: 2 CYLINDERS, 35 HP 


NEW MERC-850: 6 CYLINDERS, 85 HP EM MERC 650: 4 CYLINDERS, 65 HP 


NEW MERC 200: 2 CYLINDERS, 20 HP NEW MERC 110: 2 CYLINDERS, 9.2 HP NEW MERC 60: 2 CYLINDERS, 6 HP 
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what's new 


Portable Winch 
Runs ona 
Car Battery 


You can stow this husky little 
winch in a car or boat and have it ready 
for instant use anywhere. It runs on any 
or boat battery and is avail- 
1d 12-, and 24-volt models. 
weighs only 58 pounds, but it 
will haul loads from 2,500 up to 6,000 
pounds, depending on battery capacity. 

A predrilled baseplate lets you bolt the 
winch to a car bumper or lash it to a 


electric 


co 


A 


Se 


: <a 
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to reel cable in or out. 
stops the drum to hold a loa 
The drum will take up to 251 

steel cable. The winch sells for $ 
from Airborne Sales, Inc., 8501 Stellar 
Drive, Culver City, Calif. 


Tiny iron for delicate hi-fi soldering 

This slim, needle-tipped soldering iron 
sneaks easily into hard-to-reach chassis 
parts and helps you make delicate con- 
nections on printed-circuit boards. It’s 
available in various combinations of heat- 
ing-element capacities and different types 
of screw-on tips. Made by GE, it sells for 
about $7.50 with one heater and tip. 


KEEP YOUR SHOP OPEN AFTER STORES CLOSE 


Stock your workshop 
with a Weldwood 
Fix and Finishes Shelf 


Weldwood 


PLASTIC RESIM 


TACKLE TOUGH CHAIR REPAIRS with Weldwood Plas- 
tic Resin Glue. Makes joints stronger than the wood 
itself, Combines great water resistance with high 
strength for permanent load-bearing bonds. 


REVITALIZE FINISHES. Remove all wax, sand lightly, 
wipe on Weldwood Deep Finish Firzite®. Presto! 
On new work, use it for an effortless low luster 
Danish-type finish with a hand-rubbed effect. 


ERASE SCRATCHES AND MARS with Weldwood Putty 
Stiks®. Fill nail holes or repair any minor imperfec- 
tions in finished paneling or furniture. Available in 
a wide variety of colors. 


How many times have you put off jobs because 
you've been out of a material—and the stores 
are closed? It’s irritating and time wasting. Make 
full use of your time this Fall and Winter. Be 
ready to work when you have the time and the 
inclination. Stock up on the products featured 
here (especially Deep Finish Firzite, which you'll 
need also as a sealer for perfect paint jobs). 
You'll find them at your local lumber dealer's, 
at paint and hardware stores. Get them now! 


ADHESIVES 


WELDWOOD’ 


WOOD FINISHES 


Products of United States Plywood 


Conversation 
Piece of 
Metal Mesh 


STRIP of expanded metal 12” 

by 36” with an interesting pat- 
tern in its mesh inspired this decora- 
tive panel. Created with a minimum 
of time and money, it provides a color- 
ful center of interest in the room. 

The metal was first spray-painted. 
Then I threaded strips of various ma- 
terials that repeated the living-room 
colors through the loops. I skipped 
some sections and left some rows in- 
complete to give variety, The weav- 
ing materials provided further variety 
in widths and textures since they in- 
cluded household remnants of rug 
binding, yarn, felt, cork, plastic, leath- 
er, and even straw and copper. 
as set in a wood frame 
without backing so that the wall itself 
would silhouette the pattern, Since 
the design is abstract, it may be hung 
either horizontally or vertically. Total 
exclusive of frame, less than 
A larger panel would make a 
room divider; several joined, a floor 
screen.—Mrs. H. M. King, Dearborn. 


Spray-painting the piece of expanded metal Weaving strips of various materials through 
is first step. Any light-color paint will do. mesh of the metal creates interesting pattern. 
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on new Compactool 


Read how users are getting “big tool” accuracy 


in lightweight, low-cost power tools with built-in motors 


L. W. HAMMELL, San Jose, California 

“Actually this COMPACTOOL Circular Saw is 
my first stationary’ power tool, I've seen other, 
much heavier saws demonstrated, but I feel my 
‘compact’ can hold its own with the best of them 
i e range. It’s accurate and quiet—doesn't 
whine when you use it. I think it’s great to be 
able to take it anywhere you want—in or out 
of the house.” 


' j x 


JOHN W. HALLAM, Washington, Pa. 

“I bought this COMPACTOOL Drill Press for 
work in my sign shop. We use it mostly for drill 
ing angle iron, 34" strap iron and pi 

hangers. When we doa store front 

in my truck. We give power tools an awful beating 
—but this Drill Press does as well as anything 
three times its size—and holds up just as long,” 


RALPH ADDY, West Lafayette, Ohio 
“T've had access to other, much bigger joi 
in Industrial Arts shops, lumber yards 
tern shop: 
plete and px 
opportunity to use. It's really accurate—zives a 
smooth finish that couldn't be improved on with 
any size jointer. But the best surprise of all is 
that I got my COMPACTOOL Jointer asa 
Christmas gift—from my wife!” 


—$—— 
by the makers of famous Delta, Porter-Cable 
and Walker Turner power tools 


Rockwell @ 


MANUFACTURING COMPANY 
Pittsburgh 8, Pennsylvania 
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Short Cuts | rrow 
and Tips | reavers 


Card file for faster flipping 


It’s the kind of bright idea that makes you 
wonder why it wasn’t thought of before. A 
hopper-shaped card tray eliminates the 
clumsiness of the usual file box—and is espe- 
cially handy beside a phone. All necessary 
data is found a flick of a finger; the 
file stays open to the right card, and you 
can read the top four lines (shown in photo 
at right) without removing the card. A 15- 


degree slope, front and back, is just right. 

Front, back, and bottom are %” plywood, 
cut to width as one long piece. Design 
the tray to hold a precise number of cards 
—including spares at the back. Pile up the 
cards and dividers you'll use; the height 
of this stack is what you mark off for the 
length of the bottom. Cut these lines with 
your saw set for 15 degrees. The sides are 
3/16” ply, fastened with glue and brads.— 
Lewis A. Harlow, Boston, Mass, 


Large-diameter bits from scrap 
To drill large holes through wall studs for 


electric cable, I needed a short, fat_bit. 
I made one from a bolt and a piece of flat 


bPPWhen we moved to a new home, our 
two open bookcase units, placed end to end, 
were a foot short of filling the wall space 
between a corner and the door. We 
lengthened them to fit by simply pushing 
them apart and installing shelves between. 
We screwed small wood cleats on the facing 
ends so that 12”-long boards slipped on top 
of them would line up with the existing 
shelves.—P. E. Fitzpatrick, Gary, Ind. 
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stock, as shown. Later, needing an extra- 
long bit, I made one the same way, using 
a steel rod for the shank and adding a set- 
screw so I could use different-size cutters. — 
John A. Fogle, No. Sacramento, Calif. 


>>The rubber bushings for the spring-type 
shock absorbers on my boat trailer had to 
be replaced, but they had flanges, and I 
couldn't find duplicates. So I bought solid 
bushings with the same inside diameter, 
and an outside diameter to match that of 
the old flanges. I forced these on a dowel 
and turned them against the blade of my 
bench saw set at a height equal to the 
flange width—E. Olson, Duluth, Minn, 


What’s it worth 
to feel 
like a man? 


when you can do a man’s work, put your mind and muscle into a 
job you can be proud of . . 


when you can live a man's life, get out of the rut, travel clear 
across the world . . . 


when you can decide for yourself what you want from life, what 
kind of work, what kind of play, what kind of future. 


You feel like a man in the Army 


because you can prove yourself physically, mentally and emo- 


tionally fit to do a man’s work. You can have the satisfaction of, 


helping to keep America so strong the war the whole world dreads 
need never happen . . . 


because you can visit strange and romantic countries while you're 
still young enough to see everything, do everything, get all that 
travel has to give you. . . 


because you can decide your own future. You can get a good edu- 
cation, you can get training in your choice of many different 
fields. The opportunities for advancement, the chance to become 
a leader as a commissioned or non-commissioned officer, the re- 
tirement prospects . . . all are better than most men think. 


If you won’t settle for less, the Army’s the place for you 
You feel like aman 


You can try the Army 
on for size... 


There’s nothing quite like 
an Army career; you don’t 
have to gamble years in a 
job that may not work out 
for you. Fulfill your mili- 
tary obligation in the Army, 
and you'll have a chance 
for a good, close-up look at 
Army life, Army men, and 
Army opportunities. Then 
you may decide it’s Army 
for you all the way, (Choice 
of job training before enlist~ 
ment for those who qualify 
See your local Army Re- 
cruiter or write: Army 
Careers, Dept. of the Army, 
Washington 25, D.C., Attn. 
EP.P.P.) 


Grooved plywood for built-in shelves 


An unexpected use of grooved plywood 
siding can simplify bookshelf construction. 
Only those shelf boards which are to be per- 
manently located (and are required for 
structural strength) are nailed in place. 
The rest can be adjustable. 

Here's where the grooves in Douglas Fir 
Plywood Texture 1-11 can save sweat. For 
short shelves (as in the enclosed cupboard, 
above right) trim a strip off one end of a 
panel of 1-11, and apply it as a facing to 


- aw 
Lubricate a tail center automatically 

To prevent burning the tail center when 
doing high-speed turning or polishing jobs, 
I use a salvaged sight-feed oil cup. Once 
the cup is adjusted to give a continuous drip 
of lube oil to the center, it needs no further 
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Short Cuts | From 
and Tips | reavers 


e slipping in as many shelves as you need. 
To install longer, thicker shelves, buy a panel 
with grooves spaced 8” apart, and rip it 
allel to the grooves. In this case, the 
resulting %”-thick strip serves as the up- 
right itself, (at right, same photo), and 
provides two grooves for recessing ad- 
justable shelf standards. This gives a neater 
appearance than surface-mounted standards, 


eliminating gaps between the uprights and 
the ends of the shelf. 


4 , 


attention during the job. The oiler is 
mounted on a support held on a special tail 
center. Choose dimensions for the support 
to suit your lathe, as shown in photo (left). 
Make the special center of tool steel; harden 
and grind the steel center to size—H. J. 
Gerber, Menomonie, Wis. 


CRAMPED, OLD-FASHIONED MESS.. 


Ss 
Organize your garage with 


PRESTO PEG-BOARD 


New Presto Peg-Board by Masonite makes it easy More good news: this strong, heavy-duty Presto 
work to transform children’s rooms, garages, utility Peg-Board is priced so low it will amaze you. 
rooms into neat, well-organized areas. Why not start from the plans we'll send you? Just 
No need to paint Presto Peg-Board Hardboard. fill in the coupon. 


It comes prefinished in an eye-pleasing pattern. 
42MASONITE shows the way! 
Masonite and Peg-Board are registered trademarks of Masonite Corp, 


Masonite Corporation, Dept. PS- 


SEND FOR Send me plans booklet and literature for Presto Peg-Board. 
FREE Name. 
PLANS BOOKLET alias, 
ayes City, Zone. 
are County. State. 


NEW! CUTS 


cuts with grain, against 
grain, curves, shapes, 
intricate pattorns. 


lor: _ 


SABRE SAW 


Combines extra-fast cutting and easy 
guiding. Makes all kinds of cuts through 
wood (up to 1” finished stock) and many 
other materials. Powered by Weller’s new 
heavy-duty, 4.8 ampere reciprocating 
motor. 7,200 cutting strokes of 3%” a min- 
ute. Cuts smooth. Never bucks, splinters 
or tears. Makes its own starting hole for 
inside cuts. Trouble-free. No gear box, 
commutator or brushes to wear out. 
Never needs lubrication. Safety design. UL 


approved for ungrounded 

2-wire operation. 5 assorted $ 95 

blades and blade-changing mone 
wrench included. = 

WELLER ELECTRIC CORP., EASTON, PA. 
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For Mercury: Zoom! 
[Continued from page 77) 


engine, and transmission noise is reduced 
to a whisper by an elaborate envelope of 
insulation. Alternators are standard. 
The car shares with other company ve- 
hicles transistorized radios with AM- 
FM receivers. 

A tachometer and a swing-away steer- 
ing column are options. 


1 The posh Con- 
Continental tinental, Ford 
Motor's contribution to the man who has 
everything, published its news with, ap- 
propriately, a Rolls Royce accent. There 
was quite a bit of it. For instance: 
Aluminium (sic) brake drums on the 
front, old chap, heretofore only on the 
convertibles, now come in the sedans. 
More stops with less—what do they call 
it?-fade. Makes the tyres grip. 

Engines? All right, old boy, but one 
doesn’t talk about power, y'know, not in 
a Continental. A new piston develop- 
ment reduces all that thrashing around 
in the cylinders with poor petrol. 

Then there's that new carburetion. 
Quite the thing, really. It’s a four-holer. 
The two primary barrels operate 90 per- 
cent of the time, which is from idle to— 
if you insist on statistics—75 miles an 
hour. The throttle plates open the other 
two barrels beyond that, 

An alternator in place of a generator, 
of course. It has that new AM-FM radio, 
and when it’s on FM there's none of that 
annoying blackout under bridges. 


M eteor New station wagons bow 


in for the Meteor, op- 
posite number in the Mercury line to the 
Ford Fairlane, with ward-facing 
third seats. An electric tachometer, with 
an error of less than one percent, is 
yours at extra cost. 


| Bucket-seated convertibles 
Comet e their appearance in 
Mercury’s compact car. That major lu- 
brication each 1,000 miles in 1962 is 
stretched to 36,000. A new fuel filter is 
good for the same distance. an 


HORI 


...GO 


HARLEY-DAV 


631 


Go see your dealer now for a 
look at the spanking new Harley- 
Davidson line. You'll find a set of 
wheels to take you wherever you 
want to go, to wonderfully widen 
your fun horizons! Now at your 
dealer . . . new, free full-color litera- 
ture easy-pay terms... help 
in getting insurance . . . and the 
great Harley-Davidson get-up-and- 
go line for 63 . . . Duo-Guipg, 
Sportster H, Sportster CH, 
Sprint, Sprint H, Pacer, Scat, 
Topper H. See the Yellow Pages 
under “Motorcycles” and “Scoot- 
ers” for the name of your Harley- 
Davidson dealer. 
HARLEY-DAVIDSON MOTOR CO. 
Milwaukee 1, Wisconsin 


IDSON | 


N 


How to Chop Like a Champ 
{Continued from page 101) 
lands at the end of the stroke, hands are 
crowded together at the handle end. Do 
it right and you'll sink a well-sharpened 
axe at least two inches into hard oak. 

The short-handled stroke also starts 
overhead, but omits the sliding hand 
action, maintaining the hands-together 
grip from start to finish. In either stroke, 
the expert breathes in as he raises his 
axe, and exhales almost explosively (you 
can hear the snort) as he brings it down, 
giving him full flexibility amidships. This 
breathing rhythm is a point worth copy- 
ing by the back-yard chopper. 

Another contest measure that will im- 
prove your axe work: Mark out the cut 
with crayon or chalk before you start. 
It's easier to hit a line if there’s a line 
to hit. 

Two cutting angles figure in Geer's 
chopping. The cutting stroke enters the 
wood at about 45 degrees. The chipping 
stroke, swung into the other side of the 
notch, enters more steeply so the axe’s 
wedging action shears the intervening 
wood along the grain, breaking it free 
in chips as heavy as four pounds. 

Sharpening an axe is an art about 
which every champion has a few secrets 
of his own. Basically, Geer starts by 
roughing his cutting edge to shape with 
a file, rocking it slightly to form a con- 
vex-sided bevel—never a fragile flat or 
hollow-sided one. He then smooths the 
roughed-out edge with a power grinder. 
Finally, he dresses it razor-keen with a 
fine hand whetstone. He leaves no visi- 
ble scratches to provide chip-prone weak 
points in the hard steel. At all chopping 
events he carries a pocket whetstone for 
an important reason: Slide it along each 
side of the cutting edge and if you hear 
a faint click there's a depression in the 
thin section, often too small to see. Work 
it out in a minute or two with the whet- 
stone and your axe is as good as new for 
the next heat. Neglect it and it not only 
impedes the cut but grows larger with 
each stroke. 

Tt takes practice, of course, to learn to 
use an axe, still more to be a contest 
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1963 SAAB... built so well 


SAAB ENGINE, an economical, quiet three-cylinder, 
two-stroke valveless unit, employs Schniirle principle 
of charging through the crankease. Simple, efficient 
design produces all the power of 6 cylinders with only 
7 basic moving parts, eliminates 103 points of friction, 
wear, potential trouble. Engine proved in world-wide 
competition driving victories, and by the many SAABs 
which have delivered low maintenance performance 
past the 100,000-mile mark. 


SAAB FRONT WHEEL DRIVE transmits engine torque 
directly to front wheels. The result is extraordinary 
directional stability and handling ease under all road 
conditions, plus outstanding traction around corners, 
over icy, wet, or muddy patches, and snow. Front 
wheel drive and carefully calculated understeering pro- 
vide best possible high speed roadability and safety. 
Other advantages: more comfort (because there is no 
driveshaft hump) and more trunk and interior space, 


SAAB BODY SHELL is designed and wind tunnel tested 
for best possible aerodynamic efficiency. Full belly pan 
further reduces wind resistance and subdues road 
noise, Result: increased economy, better performance, 
excellent stability—even in cross-winds of gale force. 
Moreover, body shell is virtually uncrushable, com- 
bining 18- to 20-gauge steel (thicker than most Ameri~ 
can cars) and rigid unitized construction for optimum 
safety. 


that it has a 24,000-mile/24-month written warranty* 


‘tay adjustable foam 
bucket seats 


aerodynamic, unitized body 
shall of heavy 12- to 
20-gauge steel, 


Reece, Zeytinder engine— 
‘every stroke a power stroke 


detailed touches: 
‘exact trunk, ood, 
and door fit 
our coats of factory. 
toked enamel pant 
fe near ish 

ighest quality materials 

sembly throughout 


factory underceated 


suretracton front wheel drive 
dung assembly, vot ater 


Take a critical look at 
SAAB engineering 


Aireraft reliability and performance 
standards are blended with an entirely 
new approach to over-all automotive 
design in the Swedish SAAB 96. This car 
was built to be better, not different . . . 
built by one of Europe’s leading aireraft 
manufacturers... built for those who 


enjoy mechanical excellence, technical 
uniqueness, and extraordinary crafts- 
mans! 

A ical look at all the facts and 
specifications will prove that the new 
SAAB 96 is unquestionably one of the 
world’s best engineered cars. 


“Engine, transmission (3: oF 4-speed gear box available), and differential have a written warranty for 2 years or 24,000 miles. 


Arrange a test drive at your 


Stays. 


$1BQS P.O.E. cite enough for one ofthe word's best engineered cars) 


SAAB MOTORS, INC.—NEW YORK * NEW HAVEN ®* JACKSONVILLE * ST. LOUIS 


No. 424 MITY MIDGET 


This midget plier will be a prob- 
lem solver for you on hundreds 
of small gripping jobs in tight 
places. Gives you firm parallel- 
jaw grip... four smooth working, 
can't slip adjustments. Jaw ca- 
pacity inch. Length 4% inches. 
Be sure it’s a genuine Channel- 
lock. Look for the trademark on the 
handle. Write for catalog showing 
complete line of pliers. Made Only 
By Champion DeArment Tool 
Company, Meadville, Penna. 
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How to Chop Like a Champ 

winner, and plenty more to hit the 
championships. Geer, for example, chops 
better than 500 practice logs a year. But 
it's a popular sport in all timber country. 
In Australia, where it got its official start 
75 years ago, it has reached baseball 
proportions. Major chopping events are 
held in a 65,000-seat stadium where last 
year’s championships packed in a mil- 
lion and a quarter people in eight days. 

‘A champion comes through. If you 
feel like trying some competition in a 
country fair wood-chop, don't let people 
talk you out of it just because you don’t 
look like a lumberjack. You may surprise 
them, as Geer did some years ago in 
New Hampshire, when he was pitted 
against a six-foot, four-inch local champ 
who carried 275 pounds of solid muscle. 
This awesome adversary vaulted to the 
stage in a single panther leap and 
smashed through a 10-inch alder log in 
44 seconds while the crowd went wild. 
Geer climbed the steps to the stage, ig- 
noring some guffaws and the bellowed 
comment that the contest was for men, 
not boys. But he sheared through his 
matching log in 22 seconds, just half the 
giant's time, and the fans brought down 
the house. 

With plenty of practice you may win 
the first contest you enter, as Geer did 
at 21. If you do, you'll probably never 
quit. He doesn't plan to. But if you 
don’t win. you can’t really lose. Your 
practice logs will keep you in firewood, 
and the chips make fine kindling. I ill 


Aluminum coal car 


= 


The gondola above, built entirely of 
diame: plate, weighs half as much as a 
steel car. It enables mine locomotives to 


pull longer trains. The maker is Irwin- 
Sensenich Corp., Irwin, Pa. 


A PHILIPPINE MAHOGANY 


lox8 WALL ONLY1928! 


i 


[ 


featured at your Georgia- -Pacific dealer 
during the special paneling promotion 


This sensationally-priced, genuine hardwood paneling is the feature of your dealer's 
“New Faces for Old Rooms” promotion. V-grooved in a random pattern, G-P Philippine 
Mahogany panels put the look of luxury in any room. 4’ x 8’ sections are factory-finished 
with an easily-cleaned, damage-resistant surface. Best of all, you can easily install the 
wall yourself. See your building materials dealer, get acquainted with the full line of 
Georgia-Pacific factory-finished panelings, including the premium hardwoods in 22 
tones and patterns with famous Family-Proof finish. 


scale for sketching 
plans. 


1 
1 = send COUPON for your nearest G-P dealer’ 's name and 
Hear | RRB RRES eRe a, 
ING ookle’ aes 
now at your dealer. ! 
20-page Remodeling | Nam* 
J | sama 
! 
ize and price | Ci State 
=== = information. grid ! GEORGIA-PACIFIC 
i 


paper and containers * plywood + lumber * hardboard 
flakeboard * chemicals + minerals 
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PERFORMANCE 
COUNTS 


you can depend on 
BROWNING, quality 


.22 caliber 
‘all-new models 


Nomad ‘49%. Challenger "64** 
Mosel 3B pepo 

adjustable precision sights. 
Either 414 or 64” Barrel. Excellent 
sccurscy. 11 shot, Brillant fala 


9mm Parabellum 

14 shot capacity. No other will 
equal its fire-power and strong 
dependable action. Safe to carry 
loaded. Only 2 Ibs. 7%” long. 


.380 caliber 


Compact, streamlined. No pro- 
Jecting parts. Many safety fea- 
ly 20.02. 6” long. 7 shots. 


.25 caliber 


‘Vest pocket size. Only 4” long 
9¥in. 7 shots. Very accurate 
Lightweight model 7 oz. "42"*, 


= BROWNING. 
AUTOMATIC PISTOLS 


EE YOUR BROWNING DEALER 
‘owning Arms, Dept. 425,St. Louis 3, 
CAMOA Dept. 425, Bor $91, Montrat 


1-1/3 MILLION STROKES and stilt like new! 


WRIGHT Quality RATCHET ‘== 


THE NEARY OF EVERY WRIGHT SOCKET ET 
an “y 


© Oil-proof, non-slip rubber gr 


+ Shor handle wing or tight lag 
* Popular prices--professi 

At leading desler 

WRIG 


Men who know 
PAINTERS’ CUTLERY 
say the BEST are 


Red Devil Tooks 


| pot 
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| sheep, ca 


Alone in the Dark with a Panic Button 
Con from page 91 
muscle. The ideal: take it all out of fat. 

Prof. John E. Christian, head of Pur- 
due’s Bionucleonics Department, enlist- 
ed 45 “healthy obese” grownups in a 
rugged experiment. They lived 80 day 
on Metrecal. some tea and coffee. 
They slid into the big counter’s tight can 
to get their fat measured every week. 

Later, other reducing agents will be 
tested the same vw Animals—pigs. 
Ives. ducks—are also measured 
to check on the value of feed: The feed 
that produces the heaviest but leanest 
livestock is the most useful. Eventually, 
the counter is expected to become a 
unique tool for analyzing diseases. It 
may locate tumors, unravel the effects 
of aging, evaluate results of exercise. 

Rating the muscle men. Counting 
atomic rays measures fat because your 
| body contains a fraction of an ounce of 
ium. Almost all of this potas- 
sium is concentrated in your muscle. 
none in your fat. So measuring your 
potassium content gives a quick reading 
on your muscle percentage. 

Purdue's huge counter does this by 
detecting gamma rays. All potassium 
contains a very small percentage of ra- 
dioactive potassium-40. which throws off 
gamma rays of a specific energy at a 
known rate. Totting up those particular 
gamma rays sent out by a person in one 


| quick reading on his potassium-40 load, 
| which reveals his total potassium con- 
tent, which tells the muscle to fat ratio. 

This measurement can't be made by 
passing an ordinary Geiger counter 
around your body. because you contain 
so little potassium. The general “back- 
ground” of radiation from dust. building 
materials, and cosmic rays drowns out 
the few rays from your potassinm-40. 
That's the reason for the six-inch steel 
shield. The counter itself must  sur- 
round the body and be close to it. and 
that explains the tight quarters. The 
snug can does not have to be dark—but 
it might be even scarier if you could see 
how small it was. an 


SAW 


= 


aWER 


NEW KIND OF P 
=~ 


Skil Recipro Saw makes any cut from 
6" fence posts to fancy patterns! 


The Skil Model 577 Recipro Saw is the 
first portable power saw with almost un- 
limited cutting capacity! It'll cut thin sheet- 


ing or thick wooden posts . . . or steel 
pipe, sheet metal, aluminum, plaster, wall 
board, plastic laminates, you name it! 


FREE OFFER! wetal utility case and 
8 blades if you buy the Model 577 now. 
Hurry! Limited time offer at most dealers. 


Cuts in Walls, Floors 


It’s a coping saw, hacksaw, scroll saw, jig 
saw, crosscut saw and rip saw that'll make 
you twice the craftsman you ever thought 
you were! You can buy it at better hard- 
ware and lumber dealers everywhere. Priced 
under $50 (slightly higher in Canada). 


Cuts Metals 


SKIL 


POWERWTOOLS 


WATCH PRO FOOTBALL HIGHLIGHTS SPONSORED BY SKIL ON MBC-TV, EVERY SATURDAY AFTERNOON, SEPT. 22—DEC. 22 


THE POCKET SIZE MACHINE SHOP 


Dremel MOTO-TOOL 


In your workshop, on your job 
— it's the handiest tool you'll 


ng, drilling, engraving, 
deburring, sharpening — does fine 
detail work with pin-point 
accuracy. It 
time-consuming 
gives the finished job a 
professional look. Moto-Toot 
weighs only 13 oz. — fits 
your hand like it belongs 
most powerful 
—develops 
27,000 rpm! Widely used 
by tool and die makers, 
model builders, craftsmen, 
lab technicians, repairmen, 
gunsmiths, schools, 


See your or write 
for free ci 


THE ORIGINAL 
HULL AUTO COMPASS 
'$5.95 to $7.50. At your 

, write for lit. 


Oyer.500 tems 
Finest Domestic and 


saving Prices 
‘StanleyPowerToois 
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Coming Soon: More TY Channels for Everyone 
[Continued from page 127} 


Will you have to pay by the hour? Pos- 
ibly. UHF promises to make pay television 
practicable. But you'll be getting first-run 
movies, pre-Broadway shows, and boxing 
matches and other live sports events for 
your money. Channel 18 in Hartford, 
Conn., recently began a test of pay TV 
using Zenith’s Phonevision system. The 
picture is scrambled at the transmitter and 
can be unscrambled only by a special de- 
vice connected to the subscriber's TV set. 

How much is an all-channel set? At pres- 
ent, $20-30 more than a VHF-only model. 
But mass production, research, and com- 
petition should whittle this down, Since 
UHF tuners need cover only one continu- 
ous band, they cost less to make than VHF 
tuners. Now, with a big stake in UHF, the 
TV-set makers are sure to pour more re- 
search dollars into developing a single-unit 
all-band tuner. 

Can you convert your VHF set for UHF? 
Yes. An external converter, or UHF tuner, 
n be installed. This steps down UHF- 
channel signals to the frequency of chan- 
nel 5 or 6. This new signal is fed to the 
VHF antenna terminals. Cost, including 
antenna coupler and amplifier, is $16-30. 

Also, any step-type VHF tuner can have 
a special strip circuit inserted for any par- 
ticular UHF channel. Located at an unused 
place on the dial, it is, in effect, a single- 
channel converter. The drawback: If you 
move, or if another UHF channel is added 
your area, you'll need another strip. 
Each strip costs about $10-12, including 
installation. An antenna coupler (about 
$2.25) is also needed. 

What is the future of UHF? If you're 
expecting an immediate boom in UHF pro- 
grams, forget it. It will take time for the 
all-channel sets to get into general circu- 
lation, probably five to seven years before 
advertisers will support the new stations. 

But in anticipation of future rewards, 
there is sure to be a scramble for UHF 
permits in the more-desirable areas. Some 
stations will go on the air in the hope of 
winning early major-network affiliation. 

UHF television has worked in a number 
of cities besides New York and San An- 
tonio. These include Fort Wayne, South 
Bend, and Elkhart, Ind.; Wilkes-Barre and 
Scranton, Pa.; Fresno, Calif; Yakima, 
Wash., and more, Your town could be 
next. an 


Glenn’s Manual TAKES THE 
GUESSWORK OUT OF CAR REPAIRS! 


The most completely new 
and different auto repair 
guide in 20 years! 


TO FIND WHAT YOU WANT TO KNOW! 


Just flip the pages of this giant veniently! No other eliminates 
new 1200-page annual edition of guesswork to such an extent and 
GLENN'S Auto Repair Manual makes jobs so amazingly easy to 
and you'll see in a glance what understand—even if you've never 
We mean when we say no other repaired a car before. We abso- 
manual brings you so much! No lutely guarantee you'll like it 
other manual illus better than any manual youve 
trates and indexes data 50 con- ever tried—or your money back! 


@ Includes all leading U. S. models for 12 years 
@ All foreign cars sold in U. S. 
@ Tune-up & front end specs for 125 trucks 


Hundreds of thousands of A big electrical section has 
service facts, arranged so you chassis and accessory diagrams 
fed fess rn rou want ipenors for every U. S. car. 

ng ae ra Rants 

‘The largest selection of worn 
Bact ape JOD In Sr Ee a need 
‘Almost 100 es and 348 pice shows where to look for wear — 
tires biggest “no see oe its 2nd exactly what to do about it. 
kind ever published — bring Special attention is pasa, to 


SHORT CUT ON-THE-CAR 2r.tretor‘and tuet injectors Job on any power accessory. 
REPAIR PROCEDURES, too! .WeiGHs 4-1/2 LBS. » OVER 1200 PAGES 
When repairs © OVER 3000 HOW-TO-DO-IT PICTURES 


can be made __ Action-type pictures explain avoid guesswork and confusion, 
without remov- disassembling, cleaning, in- You get full details on Engines; 
ing parts from specting and | reassembling. Air Conditioning: Bodies 
the car GLENN'S Clearance and tolerance data Axles; Manual & Power Brakes 
tells you how! appear with these instructions Steering, Tops, 
Time saving —not somewhere else. Clutches; Cool 
bench adjust- an pictures are so closely Electrical & Fuel Systems; Std. 
ments and emer= geared to text you actually see & Automatic Transmissions; 
gency on-the-car repair procedures What to do while you read! Overdrives; Universals; Drives; 
are Pointed ‘out in bold type tohelp “tn short, Gl "3 brings ‘and all the rest. 
you locate them instantly. you the information you need by Chilton — 


QUICK GUIDE TROUBLE 972 yor strc or we is coven cont 
FINDER CHARTS! 7 Af petapeerlh eA hala 


1525 Locust Si., Philodelphie 6, Po. 

‘You have to find the trouble be- Send GLENN'S new 1200-page Auto Repair Man- 
sail havelte tnd the trouble Be | Sargeeyaon a Bente Ai Pa a 
sadly neglect this vital subject—but 
not CENN'S. A big 86-page section 
with dozens of Quick Guide Trouble 
Shooting Charts helps you locate & 
troubles in any section of a car ac- 
curately and in lots less time. First 
the likely causes for each type of trouble are outlined. Name... 
‘Then you learn to Pinpoint the actual trouble quickly and 
surely by professional methods that eliminate lost time 
and guesswork, Many users say this feature alone is worth 
the entire price of the manual! Try it and see! 


indows, etc.; 
cessories: 


Report on the New Weller Saber Saw 
[Continued from pase 161) 


(Continued 


case, the cutting action comes to a halt, 
but you may not notice why at first because 
the movement of the material is so slight 
that it’s practically invisible. Actual jam- 
ming of the blade is rare, but when it does 
happen, the saw simply stops cutting. There 
aren't any of the violent fireworks that fre- 
quently spell the end of a conventional 
blade. 

New blades give finer cuts. You're in 
for several surprises when you get your 
first look at the blades that accompany the 
new Weller. They're half as thick as most 
conventional blades because their short 
stroke doesn’t require as heavy construc- 
tion, The result: You can make extremely 
fine, hairline cuts similar to those of a hand 
coping saw. Some of the blades are also 
only 4” wide from front to back, enabling 
you to make tight-radius cuts that would 
cause ordinary blades to bind. In tests, the 
Weller cut curves down to &” radius, not 
possible with conventional blades. 

The new blades are also tilted at a very 
slight angle to their axis of movement—a 
clever bit of engineering that, in effect, 
advances the teeth on the cutting stroke 
and retracts them on the return stroke. The 
purpose here is to reduce friction when the 
teeth aren't cutting and let chips fall clear 
of the work. 

And here’s a real sleeper: Conventional 
saber blades have upward-pointing teeth 
that cut only on the upstroke. While this 
has certain merits, it does put the rough 
side of the cut on top of your work. To 
avoid marring the face, you must thus saw 
from the back. Often this isn’t convenient, 
so Weller has thoughtfully provided extra 
blades that have downwar 
‘These cut on the downstroke, allowing you 
to make smooth, chipfree cuts on the face 
of delicate materials such as wood veneers 
tic laminates. 

What the saw won't do. The Weller is 
primarily intended for fine cutting of rela- 
tively thin materials. It won't chomp 
through a two-by-four. Maximum cutting 
depth is 1%”, compared with the 2” or 
more of most conventional saber saws. 

So far, the only blades ilable are for 
use in wood and soft materials. Metal cut- 
ting, at least for the present, isn't recom- 
mended. All of the blades have very fine 
teeth—14 to the inch—and are designed for 
smooth cutting rather than fast cutting. For 
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this reason, you can’t expect the saw to be 
a speed demon on heavier materials, as the 
test results show. 

One minor annoyance: The base plate is 
held to the housing by four screws whose 
heads protrude beyond the side of the 
plate. This makes it difficult to slide the 
saw along a clamped guide strip for long, 
straight cuts. Locating the screws else- 
where or recessing their heads would have 
been better. 

On the plus side, you get several extra 
benefits. The short blade stroke doesn’t 
spit sawdust into your eyes as you peer in 
closely to follow an intricate pattern. The 
downward-cutting blades pile up less saw- 
dust on the work, making your guideline 
easier to see. 

The blade-holding arrangement, a slotted 
chuck squeezed tight by a single hex nut, 
is one of the slickest we've seen, You sim- 
ply loosen the nut a quarter turn, slip in 
a blade, and give the nut another quarter 
turn to lock the blade in, There are no 
clamp screws to become jammed. The 
entire housing, except for the metal base 
plate, is made of insulated plastic, giving 
you protection against shocks, 

All in all, we found the new Model 88 
Weller to be a fine saw for the precision 
craftsman where heavy cutting and hack- 
sawing aren't required. A significant part 
of the news is also its price—$22.95—mak- 
ing in our opinion, an excellent tool buy. 
It's sold by Weller Electric Corp., 601 
Stone’s Crossing Rd., Easton, Pa. 
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Flexible gluing clamp fits any shape 
Odd-shaped objects that are hard to 
clamp, such as chair legs, can be pulled up 
tight with this adjustable tape. A _ratchet- 
action tightener enables you to apply heavy 
pressure, while the soft material prevents 
marring, Norfolk Products Corp., Norfolk, 
Conn., sells the 12’ tape for $4.95, Extra 
tapes in longer lengths are also available. 
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SCIENCE BOOKS FREE 
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Become a Joining Member of the Brand-New total value 
POPULAR SCIENCE LIVING LIBRARY PROGRAM! 8 $9.00 
Here is a completely new kind of book club, created ~ ELECTRONS GO TO WORK. 


especially for POPULAR SCIENCE readers! This 
exciting book program makes it simple for you to 
build an ever-growing library of fact-filled, easy- 
to-understand science books at tremendous savings. 
In these exciting books you'll explore every aspect 
of modern science—from the invisible atom to the 
complex human machine to the vast solar system. 

1g the POPULAR SCIENCE LIVING 
LIBRARY PROGRAM wou you immediately et 
two free selections: ELECTRONS GO TO WORK 
and VIRUS IN THE CELL. With these ewo free 
books comes your first regular selection, OUR 
ASTONISHING ATMOSPHERE. Your bill for 
all three books ($9.00 in bookstores!) will be a 
mere $1.95! After this first shipment you receive a 
new, exciting LIVING LIBRARY selection every 
three months—at a guaranteed low price of only 
$1.95. That comes to barely 2¢ a day! 

You never pay in advance for POPULAR SC 
ENCE LIVING LIBRARY PROGRAM books and 
all selections are fully returnable within 10 days. 
You may quit the PROGRAM at any time by 
simply dropping us a line. 


Here are the mysteries of mac. 
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secrets of ancient Egypt to the 
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et chs eee 
Sah retry 

pl hele la 


earn 
ruses: follow the thrilling 
ictorics over smallpox, yellow 
fever. polio, watch the exciting 
old: ee actual photos of viruses 
taken through the electron 
microscope 


OUR ASTONISHING 

ATMOSPHERE (Your firstselec- 
tion, only $1.95). Science on 
a spectacular’ scale! Here “is 
8 book charged with excitement 
and little-known facts on’ the 
Vast bag of gases that envelops 


YOUR FUTURE BOOKS WILL COVER OTHER 
THRILLING SCIENCE SUBJECTS! 
New books in the POPULAR SCIENCE LIVING LIBRARY 


PROGRAM will cover such the earth fi 
ing drama of medicine». th Watch the se 

and nature, ... the developme side a thundercloud, learn 
to nuclear reactor . . . the conquest of space ‘about clouds and cosmic r 
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Climate, Read about the enor. 
mous forces. that make Our 
‘weather, the menace of porsoned 
Bir much "more. 


taatie workings of the human body and much, mich mor 
Drawing upon the riches of ‘chemistry, biology. botany. 
archeology, atomic. science, 200logy. pliysics. metcorolgy 
ete,, the LIVING LIBRARY PROGRAM will bring you 
matched volumes to regularly enrich your krowing. compre 
Rensive home science library 


Worth ae BUILD A VALUABLE 
SCIENCE LIBRARY 
= FOR ONLY 2¢ A DAY 
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Hot Little Honda 
[Continued from page 108] 


minimum back pressure. Most impres- 
sive in the deep-breathing department is 
the pair of oversize, downdraft carbu- 
retors. Mounted directly on the cylin- 
ders, each carb has a throat diameter of 
just over one inch, providing hefty gulps 
for such a small engine. 

Low friction. The engine’s lower end 
abounds in bearings. Connecting-rod 
big ends turn on needle bearings. The 
built-up crankshaft runs in both roller 
and ball bearings. An oil pump—driven 
by a gear on the crankshaft—lubricates 
the transmission, cylinder head, and 
crankshaft-plus-connecting-rod_ bearings 
through three separate lines. The wet- 
sump system eliminates a bulky oil-stor- 
age tank and provides an oil bath for 
the clutch and primary drive chain. 

A ride on the Honda CB-77, nick- 
named the Super Hawk, confirms that 
it's a willing goer. L borrowed a new 
one from Ghost Motorcycle Sales Corp. 
of Port Washington, N.Y., and rode it 
100 miles over varied roads. 

The greatest delight, besides the elec- 
tric starter, was the smoothness of the 
engine at low speeds. You'd expect a 
small engine with high rp.ms, high 
compression, outsize carburetion, and 
sporty valving to be rough, but it wasn’t. 
Honda smoothed out the power strokes 
by setting the connecting-rod throws 
180 degrees apart. The main moving 
parts of the engine are in balance. 

Since my borrowed Super Hawk had 
less than the recommended 500 miles on 
the clock, I didn’t wring it out. Even so, 
acceleration was snappy, top speed well 
over turnpike limits, and flexibility ad- 
mirable. At high revs the engine wasn’t 
the shrill buzz box 1 had expected. At 
normal speeds of 40 to 50 m.p.h. the 
tach needle seldom reached 5,000 rpm. 

This flexibility is good news for riders 
who would rather not have to shift gears 
at every turn in the road. It’s particu- 
larly good news to big-footed Americans 
who may find the gearshift lever too 
small and the gear changes somewhat 
uncertain. While we're complaining 
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about things, the kick starter gets in the 
way of that other big foot when it's 
pushing down on the rear brake pedal. 
Otherwise, there's little to gripe about. 

Honda did not restrict his meticulous 
attention to the engine, I discovered. To 
keep the machine's dry weight down to 
350 pounds, he devised a backbone-type 
frame of high-carbon-steel tubes. In- 
stead of running frame members from 
the steering head down under the en- 
gine, to cradle it, he left a hole into 
which the engine fits; the engine thus 
forms a structural part of the frame. 
Suspension is by telescopic forks for- 
ward and swinging arm aft, both units 
having coil springs with oil damping. 

Electricity for the coil ignition and 
the lights is supplied by an alternator 
keyed to one end of the crankshaft. The 
AC is converted to DC by a selenium 
rectifier and fed into a 12-volt battery. 
If the 10-ampere/hour battery goes dead 
—as it easily could with a starter that 
draws from 10 to 50 amps—the kick 
starter turns over the alternator fast 
enough to juice the spark plugs. 

Brakes are oversize to begin with. 
Instead of pairing a leading shoe and a 
trailing shoe, as most production ma- 
chines do, Honda uses two leading shoes 
on both brakes. Leading shoes grip the 
brake drum more powerfully because 
the whirling drum tends to give a self- 
energizing effect. 

I saw many thoughtful touches you 
usually find only on costlier machines: 
a front-fork lock, neutral-indicator light, 
tachometer, finger-adjustable clutch and 
brake cables, control buttons built into 
the handlebar grips, adjustable steer- 
ing damper, three-way adjustable foot- 
rests, an ignition lock, dual saddle, and 
adjustable springing to match load. 

Surprisingly, all these goodies can be 
had for $665 f.0.b. Los Angeles. Not 
content with being the world’s largest 
maker of two-wheeled vehicles, Soichiro 
Honda is now working on a small car. 
If it’s like its brothers, itll be a bundle 
of slick tricks. an 
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from Scott . . - 


Have fun . . . save money... . build the best! 
Now world-famous Scott stereo components 
‘come in easy-to-build kit form. You can build 
an FM Multiplex tuner, your choice of an 80 
watt or 48 watt stereo amplifier, a preamp, 
power amplifier, and a speaker. Write for 
complete details. 


H.H. Scott, In. 111 Powdermill Road, Maynard, Mass. 

Rush me your new Kit Guide, 20 page "Guide to 
Custom Stereo” and your Free FM Stereo Demon- 
stration Record. 


__State. 
Export: Morhan Exporting Corp,, 458 Broadway, NLV.C. 
14a; Atlas Radio Corp., 50 Wingold Ave., Toronto 
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Melon tents 

Cantaloupes grow better and faster in 
es winter whet corer by these con- 

uous polyethylene shelters, experi- 
ments conducted by the University of 
California show. Early in the season, 
melons are two to four times larger than 
those under old-style paper caps. 


Model A planter 
A taie-stocelng ad for the Katie 


Holmes dress shop in Rye, N. Y., is this 
1930 Model A Ford equipped with new 
engine, whitewalls, red upholstery—and a 
box of imitation’ flowers. The plastic 
plants vary with the seasons. 


Build a 


BANK 
ACCOUNT 


with 
Workshop 


Either SHOPSMITH or SAWSMITH costs about 
YA the price you'd pay for single purpose 
tools to do the same operations . . . less 
than the labor charge on a single home 
improvement job! Work with professional 


Aak about DREAM SHOP Contest 


AMERICAN CORPORATION 
te 75—Evendale, Cincinnati 15, Ohio 


ial 
y 
Ai ri 
== 
SHOPSMITH 


Complete multi-purpose 
power shop: saw, lathe, 


press and sander . . . all 
in one! 


SAWSMITH 

World's most versatile 
radial arm shop. Performs 
14 basic wood and 
metalworking jobs. 


skill and accuracy to build beautiful furni- 
ture, panel rooms, enclose porches, install 
efficient “built-ins.” Live better today .. . 
bank more for tomorrow. Enjoy saving with 
SHOPSMITH or SAWSMITH! 


GET FREE BOOK: 


ie 
92¢ =: Aaa sc host 
SLIDE enue a FREE 26-Page lst Book 


New ALVA ALLEN 
Power Punch Press 
HANDBOOK Cata! 


10 panen. Shows to 2 Ton Capac 
tact dot diferent mesiel com 


Loosens Rusted Bolts 
nuts, screws, “frozen’’ parts! 


The super-penetrating rust sol- 
vent that quickly loosens rust 
and corrosion. 

AT ALL HARDWARE 

AND AUTO STORES [Ss] 


“Proctical Power Tool Projects’ 
at better power tool dealers 
fond Montgomery Ward. 


horizontal drill, vertical drill . Y 


BUILD «this famous engine 


THE VISIBLE ¥- 


showpiece... ant 


\4 size scale model of the famous internal com- 
bustion engine that does everything but burn oil! 
Watch the valves open and close, the pistons 
moving in perfect timing, the spark plugs firing. 
It’s a complete education in engines. Manual and 
easy-to-follow instruction 
book included. $10.95 


SEND TO: RENWAL, MINEOLA, N.Y. DEPT. PS-2__] 
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SNOW SLOW You DOWN? 
GRA VEL 


Blows Awan 
Snow Delay 
FAST! 


Throw away your shovel! Blow away snow 
problems with Gravely’s Snowblower. Clears 

26" swath—blows snow up to 30’ to either side 
through adjustable chute. All-gear drive— 
powered directly by Gravely’s 6.6-HP engine. 


‘See how the Gravely Tractor and its 31 tools 
‘make all your tough jobs easy. For free copy of 


booklet, “Power vs. Drudgery,” write 
now. Finance plan available, 


GRAVELY TRACTORS 


DIVISION STUDEBAKER CORPORATION 
P.0.8OX 602K DUNBAR, W. VA. 
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| Restored an Antique Phonograph 
[Continued from page 148] 
top and weighted it for a week with scrap 
iron. When uncovered, the rippled veneer 
lay flat. 

I applied a varnish remover to the out- 
side of the top and to the body of the 
cabinet, and rubbed off the old cracked 
coating of varnish. After careful sanding, 
the beautiful grain of the old oak became 
apparent. Two coats of paste wax (applied 
24 hours apart, buffing after each) accented 
the grain and left an antique, dull-sheen, 
hand-rubbed effect. 

The two brass hinges were shined bright 
and lacquered, and the top replaced. 

After cutting my new grille from three- 
ply oak, I sanded the front surface and 
applied ‘oak stain and wax to match the 
natural oak of the cabinet. On the rear 
of the grille went a coat of glue. While 
it dried tacky, I stretched an oversize 
piece of antique-looking grille cloth fairly 
tight, smoothing it face up on a table 
top. The two were then mated, with the 
tacky side of the wooden grille against 
the cloth, and weighted with a sheet of 
plate glass. After the glue had set, I 
trimmed away the excess cloth, and in- 
serted the new grille panel into existing 
cabinet slots. 

Coming down the home stretch now, I 
bolted the whole motor assembly into 
place and hung the amplifying horn on 
a new wax cord, This allows it to follow 
the movement of the head across the rec- 
ord with as little friction as possible. 

Would it play? 1 hesitantly released the 
governor brake and leaned in, waiting to 
hear a whisper from the past. I was jolted 
back by a blast of band music. What it 
lacked in fidelity—by current standards, 
there's a serious lack of bass response—it 
made up in volume. I've shared many 
nostalgic evening with friends, since, Ii 
tening to old songs and comic monologues 
that delighted a less-critical age. Or was 
it? I'll take my collection of wax cylinders 
over much of today’s popular mu: 

There are hundreds of original cylinder 
records still available for a dollar or less 
each. You can get a list of these for 50 
cents from A. Nugent Jr., Antiques, 3804 
Charles City Road, Richmond 31, Va. This 
is a headquarters for collectors or restorers 
of old phonographs, and it may be a source 
of missing parts and authentic decals for 
the set you might dig out of that attic. Hi 
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A New Corvette Bows in 
[Continued from page 68] 

360. But there all comparisons end. 

The frame is heavier. Steel stiffeners 
lace together inside the plastic body 
panels. The rear wheels, like the front 
ones, are now independently suspended. 
A unique differential housing is attached 
to the frame. Two universal joints on each 
side of it sop up jounce. (See story be- 
low.) To give the rear wheels added 
bite, they carry more of the car's weight 
than the front ones. 

The headlights retract. Doors hide 
them in daytime. At night the press of 


| a switch exposes them. The steering 


wheel is adjustable by three inches fore 
and aft, Not instantly, though. It takes 
a wrench. The same wrench can be used 
to change the overall steering ratio from 
1 in 1962) to 17:1. 
The Corvette is a mite smaller. The 
wheelbase is 98 inches, down 4 from 1962, 
and the overall length 175.2, down 1.5. 


Corvette's new rear axle 

For 1963, Corvette engineers had a 
problem. They wanted the riding qual- 
ities that independently suspended rear 
wheels would give but, more important- 
ly, the rear-wheel control that a solid 
xle housing destroys when one wheel 
hits a bump or pot hole. 

But independent suspension in a com- 
petition car, slewing around corners? 
True, the rear wheels of some European 
competition cars were independently 
sprung, but their springs were far stiffer 
to take the side loads. 

The engineers wanted not only a 
better ride and improved handling, but 
less unsprung weight and an elimination 
of wheel tramp as well. For rear-wheel 
control, the wheels would have to move 
almost straight up-and-down on jounce 
and rebound. For that reason, notwith- 
standing the beauty of its engineering, 
the Corvair’s system of swing axles [PS, 
Oct. ’59, p. 108] would not do. The wheel 
camber altered too much with jounce, 
and particularly with jounce augmented 
by side loads. 

How did they solve the problem? 
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A New Corvette Bows In 
‘CONTROL ROS 


Fame 


AXLE SHAFTS, 


FIXED DIFFERENTIAL 


Four axle universals transmit Corvette's power. 


‘They use what they call a three-link | 


system. Its components: a radius arm 
running longitudinally from trunnion at 
the car frame rearward to the wheel 
spindle support; a lateral control rod 
anchored to the differential and wheel 
spindle; a double universal tubular axle. 

The differential housing is anchored to 
the frame to make it part of the car’s 
sprung weight. With no room for longi- 
tudinal leaf springs, the engineers adopt- 
ed a single, transverse, nine-leaf spring. 
At center it is bolted to the differential 
and, therefore, to the frame. Floating 
rods connect the spring’s main leaf to 
the radius arms. That relieves the spring 
of any forces except vertical s 
loads, lending it as mu 
ity as paired leaf springs. 

The differential becomes the key to 
acceleration and braking forces and the 
absorption of side loads. Radius arms, 
axles, and control rods transmit these to 
the differential and thence to the frame. 

Axle shafts and control rods work like 
the suspension system used on front 
ends to retain the proper wheel camber 
angle on jounce and rebound, Rear- 
wheel motion is practically vertical. ll 


Reversible motors operate headlamps. Dash 
light warns if lights are on with doors’ closed. 


QUICK QUIZ BY QUAKER STATE 


2. What does this symbol stand for? 


This is the new V-6 engine developed by Buick. 
The life preserver at bottom stands for Quaker 
State Motor Oil—because it is the best engine 
life preserver. Made from 
100% pure Pennsylvania 
Grade Crude Oil, Quaker 
State keeps your car on the 
road, out of the repair shop. 
Insist on Quaker State—the 
best engine life preserver. 


QUAKER STATE OIL REFINING CORP., OIL CITY, PA. 
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Ford Stable: A Clashfree, 3-Speed Box 
(Continued from page 75 

regulator, generator, or both. A bimetal 
automatic control dumps hot air from 
the carburetor to prevent vapor lock 
when the engine is turned off. Another 
automatic control retards the retum 
spring on the throttle linkage to stop 
engine stall-out during hard stops. 

The Fairlane, in common with all 
Ford Motor's cars, retains those rear 
“Thunderbird-roof” supports—inelegant- 
ly called ear muffs—that shut off part of 
a driver's rear view. They must have 
appeal, though—almost every other car 
in the industry has copied them. 

The T-Bird in- 


Thunderbird MP3 


astronomical lubrication figure: After 
factory greasing, the front suspension is 
good for 100,000 miles, or seven years, 
whichever comes first. 

Ford tried for two years to achieve 
this almost-permanent lubrication. Rain 
kept washing out the grease. If it didn’t 
h out, the stuff froze. Ford and the 
oil industry finally got the combination 
molybdenum disulphite combined with 
lithium. Among other properties it had 
to have was chemical stability. 

The 100,000-mile lube covers upper 
and lower ball joints, tie-rod joints, and 
steering geometry. Transmission oil and 
differential grease are already a life-of- 
the-car deal. And who remembers when 
he last had rear leaf springs greased? 

The T-Bird’s windshield wipers are 
hydraulically powered by tapping fluid 
in the power-steering unit to run a 
pump motor. It keeps the blades going 
in high winds, at high speeds, when 
electrics and yacuum-powered ones tend 
to balk. 

An alternator replaces the generator. 
The exhaust pipe is double-walled to 
deaden sound. 

In the next two months the T-Bird 
will have a transistor ignition system. 

Grille, tail lights, and wheel covers 
are new. A sharp eye will detect also 
a change in the front fenders, doors, and 
sheet-metal sculpturing. 
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SURPLUS CENTER 
Depts 632, LINCOLN. NEw. 


Get a goldmine 
of hunting and 


shooting know-how | 


in great soo book 


Jack O'Connor, Shooting Editor of Outdoor Life 
Magazine, and America’s top gun expert, hands 
you a million dollars worth of gun and shooting 
know-how in his OUTDOOR LIFE SHOOT- 
ING BOOK. It’s packed with inside tips, expert 
advice on small-bore rifles, big game rifles, shot- 
guns, handguns, ammunition, scopes, sighting, 
chokes and patterns, plenty more. Lavishly illus- 
trated with 100 photos, diagrams, trajectory 
tables, ballistics charts, etc. Large format, fully 
indexed, handsomely printed—worth its weight 
in gold! And the OUTDOOR LIFE SHOOT- 


ING BOOK is yours for JUST $1.00 postpaid! | 


ke fast! Send name, address, $1.00 to: 


« Outdoor 
- Life Dept. 1062 


priced from $109.50... 
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8501 Stellar Drive + Culver City, California 


Clock Plans & Movements 


Build this beautiful grandmother clock from 
kit which includes plans, 110V movement 
and dial—only $9.95, Fed. Tax included. 
{iy Send 10¢ for 24-page booklet describing 
rij Disc plans motemenes, dials and makdiogs 
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FLAMINGO HOUSE INC. 
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FORT LAUDERDALE 
FLORIDA 
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New Engines: 


ines: 
{Continued 


Chevy, Tempest 


from pag. 79) 
has a big bore, short stroke for high 
mechanical efficiency. The thermal effi- 
ciency nonetheless remains good, due in 
part to head design but mostly to today’s 
superior fuels, 

For what it may portend for the future, 
the big news is the engine's seven main 
bearings. Practically a twin of the 120- 
horsepower six brought out last year to 
power the Chevy II, the new engine can 
grow still more. 

On the basis of today’s sales ratios, 
the engine will power a little better 
than one out of every three standard 
Chevrolet cars produced during the 1963 
model year. If its basic design is as 
good as that of the 1929 engine, Chevy 
won't have to junk it until 1985. 

Tempest V-8. The reason for the new 
Tempest engine is simple. The car was 
engineered and styled for younger motor- 
ists. Younger motorists want perform- 
ance. The standard four-banger engine 
left something to be desired when the 
light turned green. 

The 185-horsepower aluminum V-8 
that had been borrowed from Buick for 
the Tempest had proved too costly for 
the customers, 

So, for the same reason that Buick 
brought out its less costly cast-iron V-6 
last year, Pontiac brought out its less 
costly cast-iron V-8 this year. 

To describe the Tempest’ 


tually, it is the standard Pontiac 389-inch, 
348-horsepower block with a bore so 
much smaller that it is undersquare. The 
bore is 3.72 inches against the bigger 
engine’s 4.06. The stroke for both is 3.75. 

It also would abuse the truth to say 
that a smaller bore is the only change. 
Cylinder heads are new. So are the oil 
rings, pan, and exhaust manifold. The 
added torque of the new engine—352 
pound-feet against 230 for the aluminum 
‘V-8-necessitated a heftier clutch ahead 
of the manual transmission, bigger com- 
ponents in the automatic, and heavier 
gearing in the drive train. an 


FULL-TIME SAW FILING BUSINESS 


Built up in S Months by Married Couple 


Dick and Jo 
Ann Koester 
sharpening 
hand and 
clreular 
with 


in spare 
time with i 
FREE BOOK "MONEY MAKING FACTS" shows jst how you 
one FOLEY SAW FEILER cirsurcathome i sparetime and sharpen hand, band and circu: 
‘The Koesters started sharpening saws in spare time with er save wih the Foley See ior 


Foley Saw Filer, Retoother and Setter. Here's the story 
in theit own words, 10 months later: “We have acquired 
another Foley Saw Filer ad for the past two months we ¢ eae 

five been in fullstime operation. As we live in a sma ley 
town of 150 population in farm area we use our truck to | FOLEY MFG. CO. minneopotis 
Pick up saws in five nearby towns. With a family to sup- Money Making Facts” and Time 
Port and plans for building to our house we had to pick 
Up busines fast and already sharpen an average of 18-20 

day, Business for the future looks even better as 
ood machine filing is our best advertising.” 
Dick and Jo Ann Koester, Kocster’s Korner 


ELECTRIC WELD - BRAZE & CUT 


Certainly not! How can a car 

be too practical about safety? 

Or comfort? Or interior space? 

The CHECKER seats 8 adul f 

§ in easy chair unary, 2 

neat auxiliary seate Thi 
ctical transportation. 

Othe timeless CHECKER is 

‘economical to operate, sneers 

at maintenance bills and is built 


years. 
Sound interesting? It is. 
/ by Ta» ensoering $9995 Sites for Broce: 
Checker Motors Corp. 
$10.00 Down Dept. PS-1 
35.00 a Month _ ‘Kalamazoo, Michigan 


‘Complete with 
Clinton 244 H.P. 


saan; rads 18 rel 40. anniversary 


i MicnerS L./¥ CHECKER 


AUSTING, VERMA, NON RICTENJOERT,FEAETCA: 


aperimentay thunarets 


ap 


sere 


Pree eeoemaes 


i 
Ft 


YOU need 


BALANCED RIDE 


Control is the big motoring benefit you 
when you equip your car or truck with Air Lift 
Adjustable Air Springs. They are the only sure way to 


keep your car level at all times, regardless of road or 
load conditions. 

Cornering is improved, side-sway greatly reduced, 
A LEVEL CAR IS A SAFE CAR. 


inexcelled if you 


conds with a LEVEL... 
BAFE car. 
Air Lift Air Springs save money, too, by improving tire 
+ keeping wheels in alignment and reducing 

Avail it leading garages and 


tetide haions Sante Mo 


AIR LIFT COMPANY 
LANSING 2, MICHIGAN 


wee 
vibration. 


UNUSUAL TOOLS BY MAIL 


worth mor 
price of the chi 
ns of things—cove 
tents, shrub  protectios 
covers—ever ! 


t PS-3, “Tuckahoe, Lag 


FRAME SPLIT? 


fix it quick with sscecsaai 


PLASTIC WOOD 


Handles like putty-hardens like wood! 
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Guaranteed: 50,000 Miles 
[Continued from page 77] 

bumper to bumper, The Imperial re- 

ceived only a face lift. 

As was reported in last month’s Detroit 
Report, the Dodge Lancer grew 7.1 
inches and took on the Dart nameplate. 
The Valiant has been stretched 2,2 inch- 
es, the Plymouth 3 inches, and the 
Dodge 62 inches. Only the Chrysler 
New Yorker has shrunk; it’s 4 inches 
shorter. 

Good news for fresh-air fans: Valiant 
and Dart are available as convertibles. 

Engines: a wide range. Valiant and 
Dart retain last year’s 170- and 225-inch 
slant-six engines, In the Plymouth and 
Dodge (except Polara 500) the 225-inch 
six and 318-inch V-8 are standard. The 
383-inch V-8 with two-barrel carb is 
standard on the Polara 500, and a four- 
barrel version is optional. The power- 
pack 318 with its four-barrel and hot 
camshaft is no longer available on the 
Dodge. Neither is the 361-inch V-8, The 
competition-only 413-inch engines (410- 
440 hp.) are still available on Plymouth 
and Dodge. 

The Chrysler 340- and 380-hp. engines 
have now been replaced by a 360-hp. 
version. Still available is the 361-incher 
on the Newport and 383-incher on the 
300. The 300] engine will be more pow- 
erful. The car will be introduced in 
November. Imperial’s 340-hp. 413 re- 
mains basically unchanged. 

A number of engine accessories, in- 
cluding carburetors, starters, alternators, 
and exhaust-system components, have 
been improved throughout the Chrysler 
line. 

On the Dodge Dart 170-inch engine a 
spring-staged choke improves starting at 
low temperatures. The improvement re- 
duces the choke blade closing torque at 
temperatures below zero. 

Improved windshield wipers and rust- 
proof chrome-trim fasteners are used on 
all the new Chrysler cars. An interesting 
addition to the Imperial is a vacuum- 
operated parking brake that disengages 
automatically when the engine is started 
and the transmission put in gear. Mi 


“Art, we're rich! Think of it, we’ve created Mac’s Cooling System 
Cleanser for car radiators. Now all we have to do is invent automobiles 


and service stations and we'll clean up!” 


JEEP OWNERS 


ana se. ot ste 


Be Fenalire REED 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


ime science has found a 


morrhoids and to relieve 


In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 
ost amazing of all—resu re 80 
thorough that sufferers made shing 
statements like “Piles have ceased to be a 
problem!” 
The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
Tesearch institute, 
This substance is now available in sup- 
Botitory or ointment form under the name 
reparation H®. Ask for it at all drug 
counters. 


EMERSON ELECTRIC 


PORTABLE WELDER scm, 
High Capacity ... Low Price 


Ideol for farm, home workshop. Cuts, 


carry... 
heats up to 180 amps . .. 2" to Yu’ 
rod si today for prices and 


ELDING SELECTOR 
ives working data you 
Dept. PS-10 
EMERSON ELECTRIC of 


ASTRONAUTS 


This is the stuff that dreams are made of. 

“Do you really think there’s life on Mars?” 

“Ts it true that radio transmission takes 20 years to get to the nearest star?” 

Study and experimentation and conversing . . . and reading. 

The father thinks he might make the Moon. 

The son knows he'll get to the stars, 

Within these pages, both find information and products that bring their 
dreams closer to reality. They enjoy ari insatiable curiosity about 
everything under the Sun... and beyond it... 

+ +.and they read this magazine, just as you do. 


MAGAZINES... pour wortd of ideas and products 
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Thumbnail Amplifier 


This thumbnail-size transparent cube 
is a complete amplifier circu 
frared guidance system of am 
aging transistors, diodes, resistors, and 
capacitors in the solid plastic block re- 
duces volume and weight, prevents dam- 
age from shock, It’s made by Convair. 


Bicycle built for four 


Taipei, the “big city” of Formosa, has 
become ‘considerably closer for rural 


families such as this one, now that a 
small bicycle engine has been introduced 
by a local manufacturer. The motor 
bike is a sign of the new mechanization 
sweeping the island, even though the 
traditional pedicab is still in evidence. 


SAVE on DESK LAMPS 
Tor HOME + 


72263 E VERNON AVE: Dept. P5102 
TOS ANGELES 58, CALIFORNIA 


“WORLD'S MOST 
EXCITING LOWEST 


MIDGET MOTORS CORP. Athens 2, Ohio 


HINGE LOOSE? 


fix it quick with 


PLASTIC WOOD 


Handles like putty-hardens like wood! 


Briggs & Stratto Clinton 
New Gas Engine Sale 


abe 
are yours while quantities 


19 your needa. 10¢ tor 100 pane 
MASTER MECHANIC MFG. CO.,Dept. [aUABurlington.Wis 


Southern Customers write Dept. 8-102, Box 65, Soreseta, Florida 


Eg! oi 
SBN 8: 


‘bos, metal furniture 


iev-BACK GUANANTER.  ' Dowowner: Onder 
1810S. FEDERAL ST. 
FOUR WAY WELDER CO, DEPT. w3-KCHICAGO 18, RL. 


222 roputar SCIENCE OCTOBER 1962 


| aa 


Guidepost talks in four languages 


Place a coin in this guidepost, and you 
get a three-minute spiel in German, French, 
Dutch, or English on the southwest German 
resort town of Annweiler, the ancient Trifels 
castle, and other local history. It plays back 
the selected track of a four-track tape: a 
street-corner counterpart of the multilingual 
walkie-talkies supplied visitors at many 


large museums. 


Big bumper tube to protect docks 


Looking like a big licorice stick, this 24- 
inch tube of synthetic rubber (shown oozing 
out of special Goodyear extrusion equip- 
ment) is the world’s largest marine fender. 
Weight is 175 pounds a foot, and each foot 
can take more than 300,000 pounds of 
thrust. The tube fender was made for in- 
stallation at Corpus Christi, Texas. 


W_CONSTANTINE’S 


Whether you work with wood for fon or profit, you're 

sate to find everything you need in the Worlds most 
ree for rare, import 

Inver jomber and py od cea 


Dr. Grabow 


Continentals 


4 


The By, Gabon 
‘Symbalo 
oaty 


best” mye fe Seacrest, et 
ALBERT CONSTANTINE & SON, Inc. 
2050 Eastchester Ré., Dept. p.6, Mew York 61, MY. 


You have a use for 


SPRAY 
PAINT | 


In Ready-to-Use Aerosol 


IF YOU PRIZE IT...KRYLON-IZE I 


MAGNETS 25< 


bar magnets and | 

ins for every purpose. ..256 

BIG VALUE ALNICO-V RETRIEVER ASSEMBLY 

RSO Pulls 50 Ibs, (39x 3x 244 In./wt. 38 oz). 

RYS_ Pulls 75 Ibs. (3x 3x 158 in./wt. 42 02) 
5 PA (3x 3x2% in./wt. 68 07) 


® 
World's Finest 
Imported Bri 
Startire ...$ 9.95 
Viscount ... $ 5.00 
Eldorado . .. $10.00 


Pipes shown oveiloble 
in'all three price ronger, 


MONEY BACK GUARANTEE / WE PAY POSTAGE 
MAGNA MAGNETICS, 7777 Sunset, Los Angeles 48, Calit. Dept. P 


HOW TO MAKE $6.00 AN HOUR SHARPENING 


Dr. Grabow Pipes 
need no breaking in 

They are mechanically 
pre-smoked and ready for 
you to enjoy the most in rich, 
an sweet, cool, satistying smoking. 


Men everywhere are making money 
sharpealng 


‘Start Now, $3405 up, 
Factory’ to” You. Worldwide users 
Manual, furnished, 


Write NOW Tor fuit Information 
TREYCO PRODUCTS | Write for free booklet 
377 Old Falls Bivd., N. Tonawanda, N.Y. | Or. Grabow Pre-Smoked Pipes + Greensboro, N.C 


TOOLS WHOLESALE 
SELL TOOLS to your friends and neighbors, or buy 
tocls for your own use and SAVE MONEY $$$. Send 

WHOLESALE CATALOG TODAY!! 


Free Book on Arthri 
And Rheumatism 


Explains why drugs 
fall to" remove. the 


SET OF THREE 


MICROMETERS 


‘OUTSIDE & DEPTH FROM 0 TO 2 INCHES 


SCALED TO .001”” 
Complete with vinyl case 


5935 


PREPAID 


1640 W.E.123 ST., N.MIAMI, FLA 
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POPULAR SCIENCE MONTHLY 
355 LEXINGTON AVE. 
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"WHOLESALE. Bape Geri Mame 
Brands. Pree details, Bueblers. Bargains 
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rest, labels 5c, Pree samples. Greszzuk, 
‘Box 3788. New York 11. 


1000 NAME. Address Labels $1.00. Rubber 
pocket stamp $1.00. 1000 Busitiecs Cards 

Funder’ stamp Catalog 
jest O'Connor. Lims, Obie. 


MIMEOGRAPHING. Offset Printing 
Eyeetamples. Penmiway. Drawer 138, 


Een 

WHOLESALE Printing. Office Supplies: 
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PATENTS professionally prepared for 
macimum — commercial value Patent 
Searches” including report 6.” Valuable 
market service. Cash or royalty tales. 10 
Sears dependable service." For Pree Sell 
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| SEROTRSTONA ee ip Pl 
Seen or eer ae 
SS Agere ae tart 
pacha ie one eg 
Sele wikia Wai 


INVENTORS! Searches of the Patent 
Office $6.00 Including air mail report, re 
| fated copies. Pree Protection Forms, “Puta 
ent Information." Washington "Patent 
‘Oiice Search Bureau, 1436 G Street, NW 
Washington 5, D.C. 


C 
L 
A 
) 
5 
F 
I 
E 
D 
0 
P 
P 
0 
R 
T 
U 
N 
| 
T 
I 
E 
5 


Bh PoPvcaR SCIENCE OPPORTUNITIES K 


SAVE, Hish, fees! Prepare, our. paten 
a Yourselt! fours 
AEE Batene It now, makes He easy. ree 

umiration © Porm." Mise Blaine, 508 | 


‘Ventor Needs" ayward, 
YeapVvermone” Ave! NW, Washington 5. 


sent free! 


INVENTORS Needing Help with any 
problem. nancial. development,” securing 


stitute, 150 Broagway. New York 18. 8. ¥. 


648 ELECTRIC TRAINS 


LIONEL ‘Tyaing Big Discounts Bulletin 
30: Catalog 25e. Mark Bros, 2401 Chicago 
‘Avenue, ‘Chicayo 22 
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Ostervilie 3, Sass. 


UIPREE!! Leathercratt catalog. Hun- 
Ot new items ‘Welte MacPheraon 


grea 
Soe, Keasher company Dep, Ar TH0 ho 
‘son St, Francisco! 


ot Pat 
for service {ee as low as 8 
Bend for seit protecting aversion ecard 


i Soneph O'Brien, Patent & Deve 
teers Tid Nassau Street, New 


ALITY Patent Searches, $0.00, Com- 

plete Patent Oftice Report forwarded Pree 

PProtection Certificate.” American Patent 

Benrch Co,, $21 Wannineton Blak, Wash 
ington 


MF hve cm mani pba 
gat WSR SLE 


GOA ENGINEERING SERVICES 


INVENTION Development. Industrial 
research, Machinery. electrotles, chems- 
iy, apectt,inaulrles ineied. Todd Co 

fullgng "Eneincers, $24!"West1ioth, ‘New | 


61 INVENTIONS WANTED 
INVENTIONS, wanted. Patented: unpat- 


ented, ‘Tremendous Masutacturers 
Globat Marketing Service, 24g0 Tih, Ouk> 
fana's, Calle 


ARE you interested in offers from rell- 
able manuracturers for, Vour’ invention? 
Patented, unpatented. Harvey ‘Bngineer~ | 
Ing. Cambridge, Maryland. 


at 


{ROWER Drives, Handbook™—36 pages 

fttustrating many types motor driven 
‘autce. boats, displays. turdtables 
cents’ cash, 


Rites 48. Tilinots 


INVENTIONS needed immediately for 
‘manufacturers. For additional. Usforma: 
Hon write Ressler Corporation, C-110-1W, 
Fremont, Onto. 


SHIP Model Hits and Bttings: ie 


INVENTORS! Sell Invention for 
UR. oF Horalues! Our cient manugae- 
{Gree constant 
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See Pu nein pase ay TSE 
sive, decorative articles from flat, sheet oF 
our "metaia“ihtricage destana are ean, 
Pree Literature from S 


ES UES nian So che 
| 


~ EMBEDDING. casting secrets free. Sam- 
ple dae. Crystal, 4380-4 8, Whipple, Chl 
exo. 


WOODWORKERS — Home Workshop — 
‘ine woods, 


fe Beginners book catah 
ford samples ase. PC. Herwi 
‘Site ao Henry St., Brooklyn 


FREE New Catalor. 2447, Plans, 
tems. World's (reatent selection ‘thi 
‘do. make 


terns for ome 
ee, ‘projects 


ee 
ee Ce a 


SWISS Musical Movements. Large tune 
selection, low quantity prices. Literature, 
Eanes ise og Walters, a07-P8. French 


‘Do; I-Foursel"_ Leathereratt 
Worth, Texas 


= = aetna 
y Compal 'PS, Middletown, Coa 


METL-Pormers make useful, inexpen— 
sive. decorative articles from Ast, sheet oF 
Foutid metals. Intricate designs are easy, 
Pree Literatare from Swayne, Robinson & 
Go. 29; 'N. Biehth Sty Hichmond, I= 


| Slane: 


PAINT Signs! Using Patterns! Trial Al- 
habe 1.00" Harwell PS-10e2, Byrastown, 


REET REP ae 
etait} Pasties; Baltimore 1B. 3d 


This One 


10) 0 


GEAB-PYE-AOA7 


» MI SCIENCE OPPORTUNITIES K 


SAVE. Money—tnstall your own. auto- 
amaile gad central heating satin 100.609 
BTU." nationally advertised hortzontal 
fliriace complete with duct. 8 warm alr 
Tuns {cold alr return American Gas As 


is 
plete. clea 

Units, Dodus, 1 
Place. Washington. 


73 __ WEARING APPAREL 


HOSE, Heels. Net. Rubber Garments 
catalog 01.0 "ence. Box 2004. Halls 
Sood 8° Calle. 


TREASURE FINDERS & 
GEIGER COUNTERS 
[SOED: Sliver. Coins, civ War Relics, 

‘Treasures. Choice § locators. Established 

igaa. Free terature "Write The “Goldak 

Company. 1340 W. Glenoaks Bivd., Glen~ 

Sale 'T, California 


77 


67 OLD GOLD, JEWELRY, 


meat Gold, Jew- 
eae Tpmediaiely For Old Gold 


lous ‘Stetals. 
Chicago's. 


(EERSCHAUAL, Br aioe 
ATHENS 2 Wench Stat 
{ont inalane 


69___ FOR THE HOME 


ot patto tables, work yenches, say ors 
fic, Adjtable height 34 af io Ouaran: 
fea “Brice "two. pairs delivered $15.00, 
Adeai Christmas present, Write for folder 

atid 1. Bath street, tne 


© STOP Annoying Wasted Steps 
ky.” Nota folie. mlimpinste 
ile Wires, instal. “Korky Flapper’ 


PTO, FSO late 

ie ie ‘Barbar, California 

= ORTaaes Fe, goer Me 
ey 


‘sults 


HANDWOVEN Harris Tweed only $140 
pet Sarde under half) price Also Fine 
Ritunys." tweeds. ‘tartad i i 
sweaters. Talonitg Service. 
#58" company 
Hebrides. Scottand. 


WEATHER Vanes $4.05. Pree folder. 


pAuUMnU a Folding Lexs will not rust. | 410. San Gabriel, California. 


TREASURE, Gold. Silver. Relics, Pind 
ice mformation. reagtrons Bor 718; North 
Holiswood, California 3 

EXCITING adventure Toeqting BIGaeR 
lecironie ‘Mr-Scope, tocaior™ Liehtwelghe, 
Guaranteed’ Easy" terms. ‘Send’ tor 
Sookiet. interesting customer reports. Fish 
SEiesearch Deo. Dv. Pale Alta. Calle 


‘nMAKKES Wines. Brandies, Cordials, Beer, 
‘Instructions. Trade’ Secrets’ $1.00, 
Rorict Gincinsatl 26; Ohio, 


ART of mixing drinks. Over 265 different 

BEBE $1.00. Roundstone, 0." Box 104, 
Vernon, Penna. 

80 PERSONAL 


LOANS by mail, $100-8600, Anywhere. 
eeeatcaial Wate Giga thane "Dept: 
‘camelback. Phocni, ‘Arizona, 


‘Others with your Thoughts.” 
{Adults.) Write: Clarion, ox 


‘reigpatiy. 
08°86, Chicago 96, 


BMBXIGAN Leta! Matters A Ba 
bow 21 Tijuana sox 


PSM, Yellow 


"STAMMER—Stutter—No More” (Dr 
Sapa Wi: Seas. wee, cal: 


x: Saat |e 
RT TSWaR GaAs | AUR tna Pa RL 
| TREASURE Finders—Easy to make elec- | so) pence o 
car RORE Fase bea pga | “nrumice Now “Reve 
ce ae ee pa eee | ea 
sii, mown nie fae ter | RRS ena ae ea 
Ere ay ie Boe. 

= eran oe aang 
eS 7 


Indicators. Pamphlet 
188 Cajon Biv, 


“TREASURE. Find silver. relies 
itt super powerful, Betsctron loettors. 
Free information. Detectron, Dept 


NEW, Coin Locator! Pree ierature 
Howe. Sif-A Kamas, Atchison, Kansas. 


ichmaking Course! Details, 
logue 2se. Bengals, Culver 


‘Apto, "8, ‘Cludad Jar 


INFORMATION concerning Any Matter 
‘The Folbore Research Aveo. Box 48, 
Brooklyn 37, New York. wees 


“WHO, Me?" Yes, You 

Pou dee Weite™ president, ‘Bow 
ule 

“SUPER memory 
shine BRN oak 


e eSSCHEMTING Kpowleage of Sa. Sd 
ae ena ioe Bvt 
Erving St San ‘Joce 28 


80A REMAILING SERVICE 


Mexico, 


‘How To Wake 


ing DILLY?” nent 


"0, 


City. California 
WATCHMAKERS’ Tools, Materials, 
‘onles, Box 


‘supplies. Watches Cat 
1000-Chicago 90. fiials = 


79 MISCELLANEOUS: 


HOMEBREW Oulce” Comite Tut. 
gated “natructon” Manual g88 Sp 
{Eitsog'incladed: GalBrey” Supplies. Wot 

1E8, ‘Seaside. California 


Be Monthiy a0 
2 Gia latin mises 


Adena. 3,00” en 
Hedepeth Box 0 Athambrt 3 Sa: 


NEW Way to send Greet 


ita, 
aintature “Art “Calendats for. persotal: 


rch 
Pennssivania 
PASCINATING Sellout Offers: Pictures, 
Novelties. Stumps Giant Sample Assort: 
Tent 3ge. Books. ai Ditterent 6, 


sounesymG|- eee ae 
Instruction. Manual “#1 (guaranteed). 
pecoen eee Dae ee 


CONFIDENTIAL Remailing 25 


omhiy. STC, ‘Box Wl fee 


‘Albany 7, ‘New 


ie i or 
eh 8 a 


ANYTHING. you want 
sefvice: Su2scR Mena: Oaklawn. Thtnese 


Gren. HiT. Westover. Hiverside. thnols. 

7148 FOODS 

FOODS, emergency rations. dehydrated. 
Naied “Boneperishabie: for amp= 


ALL _Burlesaue et 
«theta Backtateg ram 1005 wit Bay 
igh. Corbys. Box 92. Fontana. Callt 


SEs Gog a reer Bc a 
soaks sue from 1880 to 1915. Condition 
‘not too important provided books are com 

ete “with io. pages removed.” Write. to 


‘S21, 985 "Lexington “Avene. New 


York 17, 8. ¥, 


“WHAT You Should Know About, Pol- 
song.” Pascinating. useful booklet. Just 50 
3'E sohnson, as6i Sliver Star Ave., Van- 
Souter. Washington, 


Advertising’ 
Bumerous prod 


‘what Sou have been Tor, You can 
hake ‘or save rine 
de (Write directly to the advertiser 


th 
ae 
Kei, Omaha’ 2. Nebraska 


LOANS By Air Mail, $100 to $600. 
where. Consdential, Write, Seturlty 
Bancg_ co," 406" Vani Nett “avenue, Dept. 


fon "Plan. Dept. BA-413, 
Gity National ‘Bldg. Omalia 2, Nebraska: 
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if you're in your twenties or early thirties, here's a solid-gold opportunity to make 


BIG MONEY 


‘We're willing to wager that, given the proper 
guidance and training, there’s a good chance 
you can at least double your present income 
within the next few years. 

We'll put up three interesting and valu- 
able booklets to help prove this point. 
One is the gold-mine of helpful career tips, 
“How to Succeed.” 
Another is a handbook outlining opportuni- 


ties in your particular field of interest (see 
list in coupon below). 


The third is a sample lesson which demon- 


Clip coupon here—and take your first big step to real success! 


INTERNATIONAL CORRESPONDE 


strates how easily yet how thoroughly I.C.S. 
helps you master a subject. 


These booklets will be especially useful to 
you if you are between 20 and 35—provided 
you want to enjoy the rewards of success 
before you reach middle age. Actually, the 
famous I.C.S. method of “Success Con- 
ditioning” knows no age limit. It's never 
too late to learn. 


Hurry up your future! Mark and mail the 
coupon today. 


Fully Accredited Member 
National Home Study Council 


LC.S, Scranton 15, Penna, 


NCE SCHOOLS ISS SS 


Box J941 


; Scranton 15, Penna, 


about the field I've checked below; (3) Sample 1.C.S. Lesson. 


AREMITEETURE aod Cra 
‘Soiuoiwe Tapes Ie 


fe Conditioning ayiariow 


Arenitgeture were bea 
‘en Brain Eat 
rf Mracting Eira Me 


musiness 


" 
Cr enunceing 


Retourting 
F textacening 


arian oad cries B 
D)Stetching and Pointing 5 Sslesransh 5 


Technician 
Actometite Mechanic 
Engine (Gas's reset) 
Entine Tune-Up 


Fyfe tng. Techeicion 
Fibs toler 


g 


(ln Hawai 
hout cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: 


Fl lsstrament Fechateian 
Practien Ciesvican’ 


inaetrnt Ceetenies 
[E 8 
ENGINEERING 
(Pree) 
‘Chemical 
EE 
Electrical 
Hecnasieal 


Short Story Wri 


0 


oneal, tn Canada: 1.6.8, Canadian, LY, Montreal) 
(1) How to Succeed; (2) opportunity booklet 


Competers 


MECHANICAL ae 

i Ceci 
Enelncering 
tation 


Machine Bester 
Machine Shop Practice 


‘Entneering 


Tv.nagio 


Radio and Ty Servic 
fadietetephone 
1V Technician 

eV 


ER 
ak 


Name. 
Home Address 

ity Zone__ Sate 

‘Occupation. = = 

Employed by, Werting Hoa. ‘Special low rates to members of U.S. Armed Forces! 
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with the oil filter 
that is engineered for your car 


As you are well aware, different engines have different oil 
filter requirements. For this reason, it is important that you use 
the oil filter that is engineered for your car. Surest way is to 
specify AC. That's because AC makes oil filters that are tailored 
to the specific needs of each car on the road. They are carefully 
engineered to remove dirt and grime from the oil in your engine 
and to prevent harmful contaminant build-up. See your AC 
dealer and get the one filter that is specifically engineered 
for your car. 


AC SPARK PLUG QQ THE ELECTRONICS DIVISION OF GENERAL MOTORS 


THIS IS PLEASURE TOO GOOD TO MISS! 


$181,000 


SWEEPSTAKES! 


1963 FALCON 
CONVERTIBLES 


EASY RULES 


“ne STERFiGLD RING Seeeputanes, Box 234, 


GE 
‘STEREO SETS 

custom Decorator Stee 

fem HOME MUSIC DISTRIBUTION 


8MM 
FAIRCHILD 

‘SOUND MOVIE CAMERAS AND PROM 

Sour atthe sme time you're shooting the scene Is 


ova, and ow 


Rca Victor Pe, 
COLOR TV SETS MA. beet send tis request wih ery Dank 
From fhe wold lender vm pat 


OFFICIAL ENTRY BLANK 


Iain the fn of ening a hort, exehy way asking or Chester King. Chock your 
ra torte smang the tout mame ised betw and You aunty fr Ine Sweepstakes 
2420 CHANNEL MASTERS \S (Ccccone) Ch Chester ing C]OKs ”() Chester) Hing Chesty 


Astonishing power, buapeaker tone, ch 
tnd earphone aver 


Easy | nae - 


three empty Chesterfield King packs or one 


‘he fur mckrames on the enry Blank And ehasge me Rule 3) with each tatty. 


‘CHESTERFIELD KiNG today TOBACCO TOO MILD TO 
FILTER, PLEASURE TOO GOOD TO MISS. 


